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ABSTRACT 


The introduction of federal medical care insurance in Canada, 
at a time of rising costs of health care, has spurred public interest 
in methods of poniene Wut health costs, The province of Saskatchewan, 
after five years of universal medical care insurance, introduced 
utilization fees or coinsurance as one means of stemming increased 
costs. This thesis examines the Saskatchewan experience to determine 
the effects of utilization fees, Income and other explanatory variables 
are included in what is essentially an empirical study. 

This study has a twofold purpose. First, since no published 
data exists on families' use of physicians’ services, data had to be 
collected, Chapters Two and Three of the thesis explain the sources 
and nature of the data, The agencies providing data are the Saskatchewan 
Hospital Services Plan, the Saskatchewan Medical Care Insurance Commis- 
sion, and the Saskatchewan Treasury Branch, The records from Aner 
sources are linked for a cross section random sample of about 40,000 
families, repeated for each of the years 1963 to 1968. 

The second purpose of the thesis is to examine, using multi- 
variate single equation regression analysis, the effects of a number of 
explanatory variables on family utilization of physicians’ services, 
with particular emphasis on utilization fees and family income, The 
effects of utilization fees are studied by constructing point estimates 
of average expenditure for various classes of families. These estimates 
are extrapolated to yield estimates of expenditure in the absence of 
utilization fees. 


na 


- ; | Wi 
i 
2 eae * 


” , 

| | 5 ik 
ay 3 

i ee sonzwant ei fisitem, Levebet bs poesoibeitian: ait Ss 


- a aoe 


tevioind 0: fguq Se-vingé-est \stso it tae, ito esato.gulaly eats 5 
.Gawetoiatas® ‘To ana boxy oun .alaco déised sub ftonised: ve wit 95 
bao bont ind sha naitit S180 fenithen Teeraviiy To smi 


heopeccet al 0 shpat sno 32 oman ink “1S anal: rote: id 7 n 
oninae: tat of ssi hese. Aeivedioi eos ei aeninaxe eteent. Pree ae 
geidoinsy ytodanalgxe “ido bie "ait aor nokiastiriw. Lo soa ade | 
webuite Fadhctghe ne Yiketinbaas: ab daity a2 BoBToRY one ~ 
hedetidug. on sonia ,teakt snjoiuas  Bietiens = ser eheda e2ar 
ed od bad SJab, vodtviss: etals tay to ru ‘agti ines co efeitos ate 
senses ody nisigxs siaedt afta sont) bas owt axstqes? sbetpwlieg. 
savedotiles? odd sts sldabraaiiitveig-asiotiess eT atch edt to extten’ Bap iy 
" sgSingiod scala vis® tao lbeN newedodetes® eit ,deld soukvast castes 
assis mons Sbipoet ott jboss yibtccc? eno detest’ wit tne sate 
OOS tiBie Yi sinbike WORNex do*Iave ndots A wt baictt sia soomune 
Bde? et EBC! erm evr Yo ries a0 Oden mba 
“itive mip .2qtsaks of gt eteeds edt 3e seb Emar, fincas eft 
te keith bp ataeeea a3 (sieufonn No feseqpex riage 
wperiyaee vein SokteAe, 8 “pad BAT Mars 
det eueond Vide ews iE oeuee a paint — 


Be 


iii 
The conclusions of the study are that utilization fees caused an 
overall reduction in expenditure of about six per cent. This reduction, 
however, Was distributed unequally among families. Large families and 
families headed by the aged bore the brunt of the reductions in 
services, The income elasticity of demand for physicians’ services is 


very small and declines over time, 
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CHAPTER I 
INTRODUCTION 


In 1966 the Parliament of Canada enacted a statute which was 
designed to encourage the provision of pre-paid medical care to all 
residents of Panna Because of the constitutional Siaeentecn of 
powers, the Act was permissive, offering inducements in the form of 
financial assistance to the provinces to participate. It did, however, 
restrict the conditions under which grants would be offered. First, 
the provinces' medical care plans must be administered and operated by 
a public and non-profit authority. Second, the plan must provide 
“medical services on uniform terms and conditions to all eligible 
residents of the province. Deterrents, contributions, or co-insurance 
charged must not preclude or impede reasonable access to services, 
Third, 90 per cent of a province's insurable residents must be covered 
during the first two years of operation, and thereafter 95 per cent 
must be covered. Finally, the provincial plans must provide for 
portability between provinces, 

The Medical Care Act was the direct result of the Report of the 
Royal Commission on Health Services (the Hall Commission). The Commis- 
sion, which reported in 1964, recommended "that as a nation we now take 


the necessary legislative, organizational and financial decisions to 


Ses eon t vy of Canada, 1966, 14-15 Bliz. II, c. 64. 
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make all the fruits of the health sciences available to all our 


residents without hindrance of any kind." To achieve this objective 


the Commission believed that a "comprehensive, universal Health Services 
Programme for the Canadian people" should focus on the provision of 


medical care through prepayment arrangements. The Programme prescribed 


3 


the following essential characteristics: 


1. "Comprehensive"--includes all health services, preventative, 
diagnostic, curative and rehabilitative, that modern medical and 
other sciences can provide. 

2. "“Universal"--meaning that adequate health services shall be 
available to all Canadians wherever they reside and whatever their 
financial resources may be. 

3. "Freedom of Choice"--meaning the right of a patient to select 
his physician or dentist and the right of the practitioner to 
accept or not to accept a patient except in emergency situations 
or on humanitarian grounds, 

4, "Free and Self-governing Professions"--meaning the right of 
members of the health professions to practise within the law, to 
free choice of location and type of practice, and to professional 
self-government, 


The inquiry of the Hall Commission was thorough; it revealed, 
however, that little objective information was available about many 
facets of health services. Indeed, the Commission noted that the 
"report falls short in many instances in establishing the facts... a 
One of the factors responsible for this shortcoming is ", . . the 
absence of adequate historical and current data... a TniSeis 


particularly true in the case of universal prepayment for medical care 


on a fee-for-service basis. Experience of other countries was not 


AX ort of the Royal Commission on Health Services (Ottawa: 
Queen's Printer, 1964), Layee 
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considered particularly relevant; in some cases because of differences 
in the method of remuneration of physicians, and in other cases because 
of different social and institutional backgrounds. The Hall Commission, 
therefore, based its recommendation on observation of private and 
commercial prepayment and insurance schemes in Canada. Accordingly 

the Commission proclaimed: "We believe that the procedures ae the 
provision of medical services in Canada established by those medical 
care prepayment plans operating on a ‘service contract' basis have 
demonstrated their effectiveness and the possibility of low cost 
Saminieerti ort. "9 The examination of the evolution of health insurance 
indicated that government-sponsored programs, such as hospital pre- 
payment plans, had their early beginnings in private and voluntary 
schemes! It seemed natural, therefore, that government-sponsored 
prepayment schemes for medical care be developed, 

There are difficulties in moving from private insurance to social 
insurance, particularly in the area of policy control. These difficul- 
ties arise from a difference in objectives, Private insurance is an 
institutional device for pooling definable risks in a large population. 
Insured Mai vaiinle: or groups, contribute regular premiums which 
collectively provide a fund to compensate for To@eee, Since participa- 
tion is voluntary, premiums generally approximate the individual's fair 
share of the risk. Premiums are, therefore, based on actuarial 
calculations of expected, or experienced, risk. Benefits are contrac- 


tual, They may be in the form of money grants or services, The form 


Orbid., pe 29. 
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of the benefits also has implications for policy. 

Provision of benefits through money grants to the insured, 
known as an indemnity contract, preceded service contracts in the health 
eiclane The function of the traditional indemnity contract was to 
provide against catastrophic loss. The contract between the insured 
and the insurer provides that the insurer reimburse the insured in the 
event of actual and necessary expenditure for insured services. The 
amount of such reimbursement is usually limited to some maximum amount 
or some portion of the expenses incurred. While this provision reduces 
the efficacy of such devices in providing coverage against risk of 
large expenditures, it is introduced to prevent excessive claims. 

Service contracts, or prepayment contracts, are primarily 
concerned with the provision of medical care rather than risk aversion, 
The developers of such schemes viewed prepayment as a means of achiev- 


7 An additional and not 


ing a more adequate distribution of services. 
inconsistent objective was that coverage be complete or comprehensive. 
Such contracts were at first commonly sought by unions through collec- 
tive bargaining. A major impetus to the development of prepayment was 
the shift in policy of the medical associations that occurred in the 
1930's. 4° In response to popular demands for medical care insurance, 


the medical profession shifted from a position of opposition to the 


position that prepayment plans were acceptable if they were sponsored 


ONNerles H, Berry, Voluntary Medical Insurance and Prepayment 
(Ottawa: Queen's Printer, 1964), p. 4. 
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Onan W. Anderson, “Influence of Social and Economic Research 


on Public Policy in the Health Field," Milbank Memorial Fund Quarterl 
Health Services Research 1, XLIV, No. 3 (July 1966), Part 2, 20. 
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by physicians or medical societies, 

Social insurance, on the other hand, is a public means of 
pooling risks, Participation is usually compulsory, Contributions, 
either in the form of premiums or taxes, from, or on behalf of, those 
who are covered finance concurrent benefits. Because participation is 
compulsory, the premium need not be actuarially based, Experience of 
various groups in society may vary considerably. A uniform premium 
that is based on the experience of the society as a whole may therefore 
subsidize or penalize some groups. Thus some redistribution of income 
may be involved: "The term 'social' in social insurance implies that 
the welfare of the public or of particular social groups is given 
special consideration in determining premiums and in calculating 
fenerite, "= Benefits for programs in the health field, following 
the example of prepayment, are usually comprehensive. 

The differences in the aims of private medical care insurance 
schemes and of social medical care insurance schemes are illustrated by 
some provisions of the private schemes. Private insurance schemes may 
employ a number of devices to reduce what they regard unnecessary 
utilization and abuse of insurance coverage, Included among such 
devices are: exclusions from coverage; waiting periods; pre-existing 
conditions; limits on the amount payable for any given claim or for any 
given time period; coinsurance and deductibles. 

Some of these devices may not be used under social insurance 
because they are inconsistent with the objectives of the social insurance 
program, For example, exclusions in coverage, pre-existing conditions, 


tty. Carlson, Economic Security in the United States (New York: 
McGraw Hill, 1962), p. 5. 
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and limits on the amount payable are at variance with the desire to 
provide comprehensive medical care. On the other hand, however, ote 
comprehensive coverage is provided "moral hazard" increases since 
exclusion in coverage is one of the ways of requiring ". . . that the 
event insured against be 'accidental' in the sense that the occurrence 
is beyond the control of the eco wine An alternative is to provide 
comprehensive coverage with coinsurance and/or deductibles. Coinsurance 
requires the individual to pay some part of the cost of all, or some, of 


the insured events, It is designed to ". . . maintain an economic 
interest on the part of the insured patient in the costs of pareuiue A 
deductible excludes a certain amount of expense for specified claims 
from coverage. It is designed to eliminate small claims. A problem 
with the use of these devices under social insurance is that they may 
sie unduly inhibit the use of services by some groups. The Hall 


Commission rejected the use of coinsurance on the grounds that "such a 


policy would mean that Canada was simply continuing to ration health 


services on the basis of ability to pay, a policy which was overwhelm- 
ingly denounced in submissions to the oop erigetem Oe Lack of data has 
hitherto made it impossible to determine whether or not coinsurance or 
deductibles are effective in limiting expenditures for health care, 


In addition, there is the question whether they so limit the provision 


of health services as to defeat the goal of a public medical care 


terrane Pfeffle, Insurance and Economic Theory (Homewood, I1l.: 
Hicharde), irwin inc., 1956), De 62. Moral hazard is defined as the 
increased propensity to incur expenditures when covered by insurance. 
136, D. Dickerson, Health Insurance (Homewood, Ill.: Richard 
D. Irwin’ Inc.) 3rd ed, ;.°1968) ji p2i398; 


Wield ConmissLOn,; sOpenClin, Ll, 6, 


ha Das,” mee ie 
a sacha , sates 


7 
7 


ree 


aptde soapentnt “onaéaci 


* * 9% tp 


a 


end tans 


iy 


7 t 7 i 


vipvencit obar vad vont a OTE: 


iprom 


* Repsyour sb Bets 


yeu ait to ane 


~ eocesisSo ar¢ Jad! jou odt of ' Segdatiiesnze* «6 Jal 
- mo o} 
Ly abivexd eo? ef eviveryefla nA " pevsgonl ait to fosetnen wen. 
a : 7 
a er \ / j 
sonevvenio) ,eselditocnsb to\bis sitesi 2h “reyou svianarle 
wa, : 
. 6 enca ro ifs to taoo ef % fund lay ot Lnuihwtene edd 
7 d 
. NCO? Wheater at hei ep ek a sioove Leman 
| et 
A .etHO ‘ ") aris pus hac tio ‘+ to dyer is hn 
: _ 7 
: emis! 4 + zt 7. A to 4 ‘ + Is we hi fox 
: | ed ~ - 
MEUGUIG, A GIN EALD, 4 PF2G ointeaS ef dl j\omareyes 
Yam yond Id epiemuetl Letooe teh é: b ogen? to Ban sf 
rr } ¥ a». ~ 
a a it i BSD LN me vo ods tididnt lomo cake 
ze 
= - {eye +p ‘ e > 
— ee . ‘ “Oy 2G . {oet ay sotaete ce 
i a = 
2 coe eri » - A 4 int a a sw, 7 - 
ee ee OO, ern » ¥- a ra sLene. Jaicy ogew- blow qo: . 
, 
am 
| § 2 "lie - +4 + Fao mar al A 7 7 ; 
Ley \ i Se OF VIS! ; on f+ nial gook ie 
ad - 7 
a a ge te 6 at te - : : 
Bit ¥OK a! a se ol boonsened yigak 
. ' 
- 
“ ervrys 7 : f'¢ ; p " Z " a 
“oO Spnsyi 6 &: WF st ain 30 Ime toh) 4 {fsconnt +) oem or = t bat 
° af 7 7 _ 
: 3 = 
: , 
i j : wes | pl - ss ah . 
. : nt. av (JSST 18 a am ities bab 
: Dies > 
P= > ? “% t- a ' , — 
‘a NOaexVO7Y Sis SMS E Oe Yel. tects Se no hy euuD etd o/e) Seah 
a j =f 
S169 i ; ’ i PF ‘ — 
7 ek 7/9=9oP 02 ay ano tee cid hae 
~~ = - — 
ron} UrxoatT. ole D Site (aan + St - 
P _ ~< — _ Fe St Sry sid 13 ISIS  gitvr! t 7 € 
nh y Z ies & | z = ; ros Surat — 7 ae nae 
eS ale" “ »shPOw: 4 eOihe Gs texT ah Pieio 
te? gAky iS fet Bored lineata od) Vd wet a ey: 
i a OF pneigorngs env 
ar {ft si ot WS i> onretes 7 dsineH At) Ne ‘ att oa) 
a Ra oh deh | waaay KE a 
> ee ' 
Se. of] Rid es ame \ 208 : 
Sore G' ¢itis si10 
o Ta»? 7 
f] » nf t 
Y y Ss an 
LY 
Se re 


insurance program, These devices, however, are commonly employed in 
private insurance and prepayment schemes under the belief that they are 
effective, As one writer recently stated: "Few contentions are as 
firmly established in contemporary insurance thought as the one which 
holds that a deductible provision in an automobile insurance policy 
serves as a major safeguard against moral hazard," In the health 
context another writer observed: "It is interesting to note the almost 
universal intuitive feeling of experts and laymen alike that a deduct- 
ible will reduce utilization, Nearly as universal, however, is the 
absence of data to support such a Penclistonwiee The Hall Commission 
weighed heavily the views of a man experienced with medical care pre- 
payment plans: 
We have in the medical profession today an opinion that the cure 
of over-utilization in prepaid comprehensive care is a combination 
of deterrents, deductibles and co-insurance now given the sophis- 
ticated name of patient participation, It appears to me that the 
basis of this opinion is purely impressions | sic}. JI know of no 
published work either in Canada or the United States which would 
indicate that patient participation has any worthwhile influence 
on utilization, We are told it has, but I have yet to see a study 
that would substantiate such an impression, !7 
The Commission's rejection of the use of patient participation in pre- 
payment was based on an a priori argument. 
The problems of trying to devise means of controlling expendi- 
tures under public medical care insurance, therefore, are doubly 
SOE F, Schmidt, "Does a Deductible Curb Moral Hazard," 


Journal of Insurance, American Risk and Insurance Association, XXVIII, 
No. 3 (Sept. 1961), 89. 


16 arles P, Hall Jr., "Deductibles in Health Insurance: An 


Evaluation," Journal of Risk and Insurance, XXXIII, (June 1966), 257. 


this W. B, Stiver, Medical Director of Physicians’ Services 
Inc., Toronto, as quoted in the Hall Commission, II, 5. 
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difficult. The objectives of public programs are more demanding than 
those private programs with which we have had experience, rendering the 
data provided by those programs less instructive, In addition, the 
philosophical framework adopted by the government (in accordance with 
the recommendations of the Hall Commission) does not include automatic 
checks and balances that are ordinarily part of a market system, The 
Health Services Programme, the Commission suggested, should be dedi- 
cated to providing the highest possible quality of care: "We consider 
quality as the most essential element in health services and every 


aspect of the programmes must be constantly directed to that Ane 


Further they argue ". . . that from first to last, quality of service 


rests in the hands of the medical profession, . . pt? This has pro- 
found implications when combined with a program which attempts to 
remove income as a constraint on utilization. The only criterion in 
this system for deciding whether expenditures on services are justified 
is whether or not those services represent quality care. The objective 
of maximizing the quality of health services provides no guidance in a 
system that is constrained by scarce resources, No meaningful opera- 
tional priorities are offered as to what type of care is to be provided; 
nor are there any inherent forces causing a search for alternative ways 
of producing health care. In other words, the provision problem is 
stressed to the extent that the allocation problem is completely 


ignored. The situation may be illustrated on the production side by 


the case of laboratory procedures. A wide variety of elective labora- 
18 VE, - 
Hall Commission, op. cit., II, 1. 


atin pe C45 


Leena g eee 
, a : 
ald sys ova eter ai ecu 

ont sodteiae: ,sotelieqes sect aaraa 

wit “nbRe eine’ at, .vitourtend® eeol amaigong sero 
fidtw esosbrence it) dieaievey edd yt bedgode ; | 
sntdeotus obatont jon usob) (andusineod tisk oft To-aniede 3138 at or 
of? hateya toltats Yo-tneq ylizanhdcn ete ted? eoomniadibas Oe 
-iheb of HPiucsle adele uotsrtama) att ,semaugox? asodvseG ts £ 
xabizaes s¥" yess te yifeup of4ioucq Jest ht ad? gatiiiveny ies: 


wrove bes eaotviee dilaet &2 dnowalte Lefingase. Seon odd ae 


“ 


On ers dadtow? Bedonzth ylinctarcs st! dam ¢oanatpong, elt Jor 3 


evivice to yeiieup teal of Sectt-oes? Yat? vow atiwus qans 
“01g 248 alat ae delasetor Jeotted off to pine ett mie 
od #Jumedse rotdw Garteog & dotw bphitinen seiv euehisoliqnd Brine 
ni gofseting vino edi \nobtevtit?: ac tiiatienm « az ancoul. 
bal titsul.: ote 7 eo byrne no aesisthtegxs yaiihaiw an thtoohxot setsya'ed 
evistooi dio testi | ah hes o sisaw i noe A WoUN' tas setae Jor so, vers a 2 
aut Sonsbiaa on gsbivesg acoivise difgani lo yd tfeap eet pata ten 
~BA5q0 fu gn toa OH ..790dMObeT aotade Yi berlertases ef said 
thebivetq sdod bf xis? te Oge? sadw ict 2m hoxst hw 36 aa ttbrotag Tam 
Van avittanne? Is 4107 NoLEsS  S ni Savers teyiut tnereia! Gia asens 
at nefdeord Rolsivewy ent ,abfowerstita nT jovtn ‘dFiged os 
Eros sigan, at netdorg fottsool!s, edt otk ae - 
et sbia ho ttouboxg at nd botertacl fi ad bagel: 
-atedet ‘svidpels Yo ysobrey ob be 'v a 


tory tests may be performed. The question is which are adequate for 
quality care. One study of a Chicago hospital where patients, upon 
admission, were automatically provided with urinalysis, fasting blood 
glucose, and hemoglobin tests revealed that in the cases with abnormal 
results, only 16 per cent of those tests were considered, or even seen, 
by the doctors, Further, in only 5 per cent of such cases did the 
doctor react in a sai consistent with "quality" eave ee There is, 
therefore, considerable substitutability in the production of medical 
care. The maximizing dictum seems something less than an "invisible 
hand" guiding the provision of medical care. When the guiding rule is 
taken to be "the best possible care" the checks and balances of a 
market mechanism are lost, and there is no basis for allocative 
decisions. We have in effect a common economy commanded by those who 
can identify "quality care." 

In view of the difficulty of measuring the quality of care, and 
the unwillingness in some quarters to have it measured, it is not 
surprising that those in charge of public policy are concerned about 
the rising costs of medical care, Writing about the issues in public 
medical care programs, the late chairman of the Saskatchewan Advisory 
Planning Committee for Medical Care observed: "Probably the decisive 


factors would be the total cost of the program and how much the public 


er sisi W. Williamson, Marshall Alexander, and George EH, Miller, 


"Continuing Education and Patient Care Research," Journal of American 
Medical Association, CCI (Sept. 1967), 938-942. 
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10 
is prepared to pay for that program in the form of Sepa, Thus there 
is another dimension to the problem of overutilization, namely how much 
utilization the public is willing to pay for, 

These problems of predicting and controlling costs of medical 
care resulted in ei in the implementation of the federal medical 
care program and also reluctance on the part of the provinces to enter 
the scheme. The federal Medical Care Act was passed in 1966 but was not 
implemented until July 1, 1968, 

Inducements to participate in the federal medical care scheme 
are very strong. The federal government grants to qualifying provinces 
an amount per beneficiary equal to 50 per cent of the national per 
Capita costs in participating provinces, Symbolically, if we denote 
X, as total expenditure for medical care in the i th participating 
province and N, as the covered population for that province, the 
federal grant is 

iB X. 
Ail N, 
A province having a per capita cost equal to the national average would 
receive a grant equal to fifty percent of its expenditures for insured 
services. Provinces having per capita costs greater than the national 


average would receive less than one half of their expenditures for 


Ct, P. Thompson, Medical Care: Programs and Issues (Toronto: 
Clarke, Irwin and Company, Ltd., 1964), p.- 107, Also see, James M. 
Buchanan, "The Inconsistencies of the National Health Service," 
Institute of Economic Affairs (London, 1965) Occasional Paper 7, for 
the argument that utilization as expressed through private or indivi- 
dual choice may exceed the willingness of the public to provide as 
voters-taxpayers. 
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11 
insured services. The converse is true for those with lower per capita 
costs. Thus the formula for federal grants not only encourages 
participation in the medical care program but also may involve some 
redistribution of income. This was one of the reasons for hesitancy on 
the part of some provinces in joining the echenctes 

A more important reason the provinces were reluctant to partici- 
pate in the plan, however, was their fear that a medical care insurance 
scheme would involve a large and growing demand on their treasuries, 
Indeed, the federal government itself believed that additional expendi- 
tures were involved in medicare and therefore delayed implementation of 


£3 


the plan for a year. Ostensibly the reason was that the anticipated 
increase in expenditures under medical care would aggravate an economy 
already suffering from inflationary pressures. In arguing for the 
delay, the Minister of Finance stated: "The government has no intention 
of changing the substance of the bill other than its effective eile, OM 
The federal government obviously believed that medical care insurance, 
by reducing the income barrier, would result in increased expenditures 
for medical care, As noted above, firm estimates of the effect of 
medical care insurance on expenditures for services were not available. 
The cost question was further complicated by the nature of the 


grant formula, The federal grant is tied to the per capita cost of 


participating provinces, Not only were reliable estimates of per 


Se Only Saskatchewan and British Columbia joined the plan on July 


1, 1968; Manitoba and Nova Scotia joined on April 1, 1969, and Alberta 
on July 1, 1969, 


=3Tmplementation of the Plan was changed from July 1, 1967 to 
July 1, 1968 while the bill was still before the House of Commons, 
ustchell Sharp, Minister of Finance, Hansard, Sept. 8, 1966, 
8217, 
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12 
capita costs for the provinces lacking but also the number of provinces 
participating was unknown, Thus, the provinces could not make reliable 
estimates of the federal grant as a share of the costs they anticipated. 

The other aspect of costs, and the one most significant for this 
study, was the potential growth of costs in the future, The provinces 
feared that they were being encouraged into a public program which has 
"enormous built-in growth eaecaren 2 No empirical studies provided by 
the Hall Commission suggested how expenditures under such a program 
might be regulated by public policy. Moreover, the very premise upon 
which the plan was based, namely quality care, seemed to preclude such 
control, Thus, some of the provinces saw themselves getting into a 
public program whose initial costs were unknown and whose future costs 
were, it was feared, uncontrollable. They proposed as an alternative a 
subsidized premium scheme whereby the government would pay the premium 
for low income groups and the needy. Several of the provinces already 
had such plans and asked that they be approved for the federal grant. 
Under such a system it would be possible for the schemes to be operated 
as private plans and thus be open to a wider range of controls. The 
Premiers of Ontario and Alberta were particularly vociferous in making 
such demands. By 1970, however, all provinces had joined the federal 
medical care scheme, though concern over cost control has continued, 

A federal-provincial health ministers’ conference was convened in 
Ottawa in November, 1969 to ", . . try to curb spending without injuring 


26 


services," 


“eit orial, The Globe and Mail (Toronto), May 1, 1969, 


one aaavad Press story in the Leader Post (Regina), November 19, 


1969. 
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13 
At the time the federal legislation was being discussed, poten- 
tial participants in the medical care plan could find little comfort in 
statements of public policy emanating from the Province of Saskatchewan, 
The Province of Saskatchewan put into effect North America's first 
universal comprehensive public medical care insurance scheme on July 1, 
1962.7" The framework and philosophy of the scheme corresponded to 
those recommended later by the Hall Commission, In 1967, after about 
five years of continuous operation of the province's medical care plan, 
the Premier of Saskatchewan began to voice growing concern over the 
rate of increase in health expenditures: "The doctors want three or 
four million more, the nurses another two million and the hospital 
boards are all hollering, Why the increased cost of medicare alone is 
now more than the total cost in its first full year of prorat enue 
In 1968 Saskatchewan introduced a utilization fee, Beginning April 15 
of that year physicians were allowed to charge the patient a fee of 
$1.50 per office visit and $2.00 for a home, emergency or hospital 
out-patient visit. These amounts were deducted from payments made to 
physicians for insured services, 
The Saskatchewan utilization fee appears to have been introduced 
with the same informational background as the Hall Commission's Health 


Services Programme; an obvious lack of “hard data" relating to the 


eeeetitae of Saskatchewan, 1961 (2nd Sess.), c. 1, s. 8. 


Be) Ross Thatcher, as quoted in Star-Phoenix (Saskatoon), 
November 4, 1967, p. 3. Negotiations were in progress with both the 
doctors and the nurses for a change in fees and salaries, The cost of 
the Medical Care Insurance Plan in its first full year of operation 
(1963) was $18.3 million; the increase from 1966 to 1967 was $1.18 
million. Mr. Thatcher subsequently repeatedly characterized the rate 
of increase of health expenditures as "unbelievable", 
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efficacy of such policies. Repeated opposition requests for documenta- 
tion of the case for utilization fees were ignored, The absence of such 
studies has been noted above, 

At the time research studies were being prepared for the Hall 
Commission, the Saskatchewan plan had been in operation only one year, 
Experience under the plan was not very instructive other than yielding 
some estimates of per capita poe ed The plan, however, has now been 
in continuous operation for seven full years, In addition, there have 
been few changes in coverage. Remuneration to physicians is on a fee- 
for-service basis. Records are kept of all claims for services to 
beneficiaries, Thus there now exists a considerable amount of data on 
utilization of services by beneficiaries. 

The Saskatchewan experience is also important because of the 
introduction of the utilization fee, Per capita expenditures for 
physicians’ services had increased under the plan at an annual rate of 
about 4,8 per cent prior to the introduction of the utilization fee. 

In the calendar year after the introduction of the fee, per capita 
expenditures dropped by about 4.5 percent. If the utilization fee can 
be regarded as an increase in the price of physicians" services, this 
experience would suggest that the demand for Bien services is price 
elastic, i.e., the quantity demanded decreased more than proportionately 
than the increased price? 4 This is not what one would expect on 

a priori grounds, nor is it consistent with the results of some of the 


empirical work on the price elasticity of demand for medical care, For 


a Charies H, Berry, Op. cit., pp. 162-166, 
30 


The proportion of price change cannot, of course, be deter- 
mined, 
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example, using cross sectional data for American families in 1953 and 
1958, Feldstein and Severson estimated a price elasticity of demand for 


oe While the utilization fee was hailed as 


physicians’ services of 0. 
successful because of the reduction in consumption, an assessment of 
the effects of raising a price in a market must go beyond simply 
observing the extent to which quantity demanded is inversely related to 
price. Other factors such as changes in income, changes in the fees 
paid to doctors, changes in population, etc., must be examined. Also 
the impact on various population groups must be determined. If the 
differential effect is great enough the policy may well thwart the 
original intentions of the public medical care plan. If medical care 
services are not provided on a uniform basis to all of its citizens, a 
province may not qualify under the federal plan for a grant. The fact 
that a utilization fee was introduced, however, does enrich the 
Saskatchewan data as a source for studying the ieee that influence 


family expenditures for medical care. 


31, J. Feldstein and R. M, Severson, "The Demand for Medical 
Care," 


in Report of the Commission on the Cost of Medical Care (Chicago: 
American Medical Association, 1964), I, 66, Other studies of income 


and price elasticity of demand for medical services include: O,. W. 
Anderson, P. Collette, and J. J. Feldman, Changes in Family Medical 
Care Expenditures and Voluntary Health Insurance (Cambridge, Mass. : 
Harvard University Press, 1963); M. Friedman and S. Kugnets, Income 
from Independent Professional Practice (New York: National Bureau of 
Economic Research, 1945); G. J. Stigler, Trends in Employment =f) 

9 


Service Industries (Princeton: Princeton University Press, 195 

L. J. Paradiso and C, Winston, "Consumer Expenditure Income Patterns," 
Survey of Current Business, IIIV, No, 5 (Sept. 1955), 23-32; H. I. 
Greenfield, "Medical Care in the United States: an Economic Work-up," 
paper given at Annual Meeting of American Association for Advancement 


of Science, Cleveland, December 26, 1953. 
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Summary 

Canada has taken a major step in the promotion of public 
prepaid medical care insurance. This step was taken in the face of 
many questions to which no answer could be given, For example, does 
medical care insurance remove income as a constraining variable on 
family BS rianaieuke for medical care? Does such a program mean that 
physicians’ services are provided on a uniform basis to all? To the 
extent that medical care insurance does remove the income barrier, does 
this imply that expenditures for medical services will ineresee? That 
is, do family expenditures tend toward some norn, and, if so, how long 
does it take to reach such a plateau? And finally, is a utilization 
fee an acceptable means of controlling expenditures for medical 
services? To what extent does the introduction of such a fee imply 
that physicians' services will be allocated on the basis of ability 
to pay? 

The Saskatchewan medical care insurance scheme provides data 
that may be used, it is hoped, to answer these questions. The fact 
that a utilization fee was introduced makes a study of Saskatchewan 
families' medical care utilization even more relevant, Accordingly 
this thesis has two principal objectives. First, some "hard data" 
relating to the actual expenditures by Saskatchewan families on 
physicians' services will be collected. An attempt will be made to 
compile the data in such a way that it may be assembled to yield more 
detailed information on family medical care expenditures than has 
previously been available. The data is recorded by an agency which 
has as its primary function the administration of the medical care plan. 


Information is not necessarily recorded in a manner suited to research, 
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Some adjustments, therefore, are required. Second, quantitative 
estimates of the effects of income and utilization fees on family 
expenditures for medical care will be made. The information available 
is much broader than simply medical expenditure and income, Records 
include such information as age, marital status, sex, family size, and 
location, This information will be included in the analysis, These 
estimates will provide a background against which a number of policy 
questions regarding public medical care insurance schemes may, it is 
hoped, be examined, 

The outline of the study is as follows, Chapter Two aaa 
describe the Saskatchewan setting and data sources, Changes in the 
operation of the agencies which provide the data will be examined as 
they affect the data, Chapter Three will explain the methods used to 
collect the data, Also, the nature and representativeness of the 
sample will be discussed. Chapter Four will describe the analytical 
model that will be employed, Chapter Five will present a cross section 
analysis of family medical expenditure, This will be done for each of 
the years for which reliable data is available. Chapter Six will 
present an analysis of the effect of utilization fees on family 
utilization of medical services, Chapter Seven will contain a summary 


and the conclusions of the study. 
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CHAPTER II 


THE AGENCIES, THEIR INFORMATION, AND 


THE QUALITY OF THE DATA 


The purposes of this chapter are: (a) to present the informa- 
tion available for use in this study; (b) to explain how that informa- 
tion is collected and recorded by the different agencies; (c) to 
examine Saskatchewan's Hospital Services Plan and its Medical Care 
Insurance Plan and the changes in those plans; and (d) to describe the 
characteristics of the population and the demographic changes which 
may have relevance for the analysis of the behaviour of family 
expenditures on physicians' services. The analysis of the character- 
istics of the population will, it is hoped, provide a background to 

ermit the relevance of the study and its generality to be assessed. 

Three agencies have provided the data for this study. They 
will be See and their methods of collecting and recording data 
will be explained, The Saskatchewan Hospital Services Plan has been 
given priority of treatment, since some of its definitions of recipients 
of benefits anc its methods of recording data were adopted by the 
Medical Care Insurance Commission, when the latter was established 
some fourteen years later, The records of the Saskatchewan Hospital 
Services Plan thus had the greatest effect on the procedures used in 
this study to compile the sample and to test its validity. The 
expenditures on medical care, drawn from the records of the Medical 
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Care Insurance Commission, and the income data, drawn from the records 
of the Saskatchewan Treasury Department, however, constitute the 


subject matter of the analysis. 


The Saskatchewan Hospital Services Plan (SHSP) 

The SHSP began operations on January i, 1947.4 Tts oriei nal 
purpose was to provide universal public insurance for all costs 
ordinarily incurred by irre er eta All persons who have resided in 
the province for three months are required to participate in the Plan, 
with the exception of those covered by federal programs, Eligibility 
for benefits depends upon the prior payment of a personal tax, levied 
annually on a family basis, 

It is the tax collection responsibilities of the Plan that we 
are concerned with, for they required that all beneficiaries be 
identified and, as noted above, the identification scheme developed 
for the hospital plan was later adopted by the medical care plan. The 
identification records, however, continued to be held and serviced by 
the hospital plan, Since these records constitute the list of bene- 
ficiaries, or the population list, for the medical care plan, their 
characteristics are examined and explained. 

Since the hospital tax or premium was levied on "families," 
"families" had to be defined and distinguished, and beneficiaries in 


each such family identified. A family is defined to consist of a 


Wy) 


self-supporting person of any age together with his spouse or dependents 


Teatites of Saskatchewan, 1946, c. 82, s. 3. 


etienat tents as distinct from out-patients are those patients 
receiving the services of a hospital while occupying a bed overnight, 
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20 
under eighteen years of age. A single person over eighteen years of 
age (whether self-supporting or not) is also considered to be a Geamglileey? 
An eight digit identification number was assigned upon registration to 
all individuals eligible for coverage under the plan. Figure 2,1 
illustrates the assignment for a given family. The first six digits 
identify the family and the remaining two digits refer to individual 
members of that family, All individuals, identified by an eight digit 
number, are listed in a Master Registration File. In addition, a 
"family record," indicating location and family size, precedes the 
records of the family beneficiaries in the Master Registration pileee 

The beneficiary record in the Master Registration File not only 
identifies each individual, but it also contains such other information 
as age, sex, and mirital status, necessary to determine eligibility 
under the plan.” The “activity status" indicates eligibility for 
benefits. If people die or leave the province, their status becomes 
"inactive," The "coverage entries" indicate who is responsible for 
payment of the tax, and the dates for which taxes have been paid. 
People on welfare, for example, are not responsible for the payment of 
their premiun, 

The number of families in the population increases over time 
as new families enter the province and as individual members of a 

3this is the definition of a family that prevails for the 
period since the Medical Care Plan was introduced. See Medical Care 
Insurance Commission, Annual Report 1968 (Regina: Queen's Printer, 
1968), p. 36. 


“The term "record" is used in this study to refer to a logical 
set of data, 


>See Appendix B for a list of the variables included in the 
beneficiary record. 
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FIGURE 2,1, MASTER REGISTRATION FILE FORMAT 


igh 


“fe 
current family reach eighteen years of age thus becoming, by definition, 
separate families, It is obvious in the latter case, of course, that 
an individual, over a period of time, may have several identification 
numbers, Figure 2,2 illustrates the case of a girl who reaches age 
eighteen and later Marries, On reaching eighteen, the girl gives up 
the beneficiary number she held as a dependent and is assigned a new 
number, She had become, by definition, a "family." If she marries, 
she will become a dependent in another family, and her identification 
number changes to her husband's family number with the appropriate 
beneficiary number, In each of the above circumstances the "coverage 
entries" in the respective beneficiary records will indicate the time 
periods during which the girl was eligible for services under each of 
the beneficiary numbers, 

The possibility of a given individual having several identifi- 
cation numbers introduces the necessity of a system of cross referencing, 
For this purpose information referring to an “other number" is also 
included in the beneficiary record. An indicator also identifies the 
“other number" as an old number or a new number, In the example 
described above, the number cross referencing is also shown in Figure 
2.2, The girl who attained the age of eighteen received a new 


identification number, Her original number, therefore, contains an 


entry indicating her "other number" and that it is "new. Her new 
number (as a single girl) would contain (had she not yet married as 
in our example) an entry showing her original number and that it is 
"old." Once she marries, she again receives a new number and her 
single record is changed to refer to her married number, Her married 


record will refer back only to her single record. A limitation, 
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24 
therefore, on the scheme of cross referencing is that it refers forward 
but not backward. That is, if we began with the married (single) 
record we could trace back (forward) only to the single (married) 
record: only if we began with the original record could we identify 
all the numbers that had been assigned to the individual, The problems 
that this posed for data collection will be discussed later, 

In summary, the SHSP maintains a Master Registration File which 
is a list of ali individuals who are eligible for coverage under the 
hospitalizatioi plan, The system of beneficiary identification 


4 


involves a specific definition of the term "family." Since the medical 
care program employs the same identification system, the Master 
Registration File also serves as a population list for that program, 


and the same definition of a family is imposed on the medical care data. 


The Saskatchewan Medical Care Insurance Plan (MCIC) 

The Saskatchewan Medical Care Insurance Plan is a universal 
comprehensive scheme for public insurance and provision of coverage for 
virtually all physicians’ perriceses Under the Saskatchewan Medical 
Care Insurance Act of 1961, the Plan is administered by ndependen: 
commission reporting to the Minister of Health. Members of the 
commission are appointed by the Lieutenant Governor in suirentee 
ordinarily for three-year terms, The College of Phyeierans and 
Surgeons of Saskatchewan nominates some members to the Commission, 
Powers are delegated under the Act to both the Lieutenant Governor in 
Council and the Commission, The former is responsible for matters 


relating to coverage, financing and methods of premium collection; 


Cae ate of Saskatchewan, 1961 (2nd Sess.), c. 1,-.s. 8. 
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25 
the latter for arrangements to pay for insured services, rates of 
payment, and assessment of accounts, 

The eligibility requirements of the Medical Care Plan are 
virtually identical with those of the Hospital Services Plan, Eligi- 
bility for benefits depends upon the prior payment of a personal tax 
levied quarterly or annually on a family basis, Since the SHSP had 
already established a beneficiary identification system at the time 
of the inception of the Medical Care Plan, that system was adopted 
for purposes of premium collection and billing for services rendered. 
The premium is now collected jointly with the hospitalization tax, 

The Medical Care Plan provides universal coverage. Only those 
covered under federal programs and the residents of the Swift Current 
Health Region are exempt from services and from ag Those covered 
by other provincial or municipal programs, such as the Saskatchewan 
Assistance Plan, are not required to pay their own tax or premium, 
Services covered under the plan are subject to the general limitation 
that the services insured must be provided, or authorized by, a legally 
qualified medical practitioner, There are few specific limitations on 
coverage, In general, services covered under other federal or provin- 
cial programs, such as Cancer and Workmen's Compensation, and services 
for which there is third party liability, are excluded. For residents 
who incur expenses outside the province, all services provided by the 


Plan are insured, although at rates payable in Saskatchewan, 


ee 


Commission regulations are subject to the approval of the 
Lieutenant Governor in Council, 

Sthe Swift Current Health Region had, at the time of the 
introduction of the Medical Care Plan, its own municipal plan and was 
allowed to continue that plan, 
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Since the inception of the plan, there have been very few 
Sheet coverage. In 1963 the Act was amended to include diagnostic 
x-ray and laboratory services provided in non-hospital facilities, and 
an extended list of laboratory services provided in the office of a 
physician. In 1965 out-of-province non-emergency psychiatric care 
became an insured service, Furthermore, physicians’ mileage and the 
services of physiotherapists ceased to be benefits, In 1968, eye 
examinations to determine refractive error were included when provided 
by a physician, Later in that year coverage was extended to include 
such services when provided by an optometrist, 

In addition to these changes in coverage, some changes occurred 
through changes in assessment rules under the discretion given the 
Commission by the Act. Prior to July 1, 1968 the Commission, for the 
most part, relied on the preamble of the Fee Schedule to provide a 
statement of definitions, For various aspects of the services provided, 
those assessment rules, with few exceptions, have remained unchanged, 7 
Following the revision of the Fee Schedule in 1968, the assessment rules 
were written up separately, since the preamble of the new Schedule did 
not meet with Commission approval. Some changes in the assessment 
rules were introduced at this time, These changes will be discussed 
later, along with a discussion of the revision of the Fee Schedule, 

The financial aspects of the plan from the supply side are that 
services are to be paid for on a fee-for-service basis, The 1959 
Minimum Schedule of Fees of the Saskatchewan College of Physicians and 
Surgeons (as amended to March 15, 1962) listed the rates to be paid for 


7 Interview with Mr. I. Rogers, Executive Director of the Medical 
Care Insurance Commission, March 18, 1970. 
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27 
various services, This structure of fees prevailed, other than for 
changes in interpretation mentioned above, from 1962 to August, 1968. 
The level of payment was set at 85 per cent of the rate specified in 
the Fee Schedule, But for the period November 1967 to August 1968 the 
level of payment for visits only was raised to 95 per cent as an 
interim measure while discussions about a revision of the Fee Schedule 
were going on, A revised Fee Schedule Was adopted and took effect on 
August 1, 1968, 1° 

The billing for services rendered may be done in three ways. 
The physician may submit his bill directly to the Commission and 
accept their payment as payment in gral Or he may submit the bill 
directly to the patient for payment, In this case the physician is 
free to determine the rate, The patient may in turn submit the bill 
to the Commission and receive the appropriate proportion of the amount 
payable under the Fee Schedule, *~ Or the physician, if he is a member, 
may submit his bills to an "approved health agency," for those patients 
who are piyeeribersa The agency then submits the bill to the Commis- 
sion, receives payment at the appropriate rate, and forwards this 
payment to the physician. In 1969, 49 per cent of the claims received 

106 new edition of the Fee Schedule, called the centennial 
version, provided for an average increase in fees of 20 per cent. See 


Saskatchewan Medical Care Insurance Commission, Annual Report 1969 
(Regina: Queen's Printer, 1969), p. 24, 

i tnene are some authorized charges that may occur, such as 
extra charges for specialists’ services when the patient has not been 
referred and, of course, utilization fees, 

wads practice, the physician usually submits a copy of his bill 
to the Commission on the patient's behalf. 


in “approved health agency” is a health agency designated by 
order of the Lieutenant Governor in Council as an approved health agency, 
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28 
by the Commission were received directly from the providers of service, 
44,5 per cent were received through approved health agencies, and 6,5 
per cent from Venericiaries Gan 

Direct charges, other than authorized charges, are paid by the 
patient for services only when the physician bills the patient directly. 
However, in April 1968 a “utilization fee" was introduced which the 
physician could charge for certain cya An amount equal to $1.50 
for office visits and $2.00 for home, emergency or hospital outpatient 
visits is deducted from the payment to physicians for those services. 
The physician is permitted to recover this amount in the form of a 
direct charge from the pei rentiae Thus the possibility of a further 


direct charge was introduced, 


The Assessment and Processing of Claims 


In the course of processing bills for physicians’ services the 
Claims Branch of the Medical Care Insurance Commission compiles claims 
records. These records are identified by the registration number of 
the beneficiary, The collection of all claims for a given beneficiary 
is called the claims history and these are stored sequentially by 
registration number in a Patient History File. This file contains 
claims only and does not have records for any beneficiaries without 


claims experience. 


Se cael Report 1969, op. cit., p. 25. 


t aonded in Council, Number 613168, April 11, 1968. 

16 0h Saskatchewan Medical Association mailed a questionnaire 
to physicians, In response to a question about the coilection of the 
utilization fee only 9 out of 226 said they always collected the fee. 
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Bach claims record contains the following information: the 
patient’s identification number; the physician's identification number 
and his specialty, if any; the clinic number; a referring physician's 
identification number, if applicable; the method of billing, and 
information relating to the nature of the claim, Included in the 
latter are the dates of service, the diagnosis, the Fee Schedule code, 
the fee submitted, and the fee that is approved for payment after 
assessment. -/ 

The methods used in assessing claims are of special significance 
when considering the reliability of the data, Claims are submitted to 
the Commission by the physician on specially prepared forms, Upon 
receipt at the Commission, the claim is translated irto machine 
accessible form, The claim then goes through a series of programmed 
and manual checks, First, of course, the record is scannei for 
keypunch errors, Then the claim is processed by the “Identity Program.” 
The program compares all of the information on the claim relating to 
the patient's identity with the corresponding information on the Master 
Registration File, In addition, the Master Registration File informa- 
tion on coverage is checked to determine if the patient is eligible for 
services, 

About 4.0 per cent of the weekly batch of claims require manual 
attention owing to identity problems. The Identity Program was intro- 
duced in 1965. Prior to this the identification check was based on a 
comparison with the previous claim under a given identification number 


on the Patient History File, That is, the identification of a given 


eee Appendix B for a full description of the claims record. 
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30 
beneficiary was established by the particulars submitted on the first 
claim for payment. All subsequent claims for that beneficiary would 
then be checked for identification against the previous claim. This 
meant that different claims for one individual might possibly be 
recorded as payments on behalf of another. Also, since "other numbers" 
were not cross-referenced, it was possible for a given person to be 
treated as two separate people, i.e., to have two concurrent identifica- 
tion numbers, This Severin: replaced in 1965 by the present system 
which checks all claims against the Master Registration File which is 
an independently compiled file. Upon introduction of the new identi- 
fication validation scheme, the Commission compared all claims on the 
Patient History File with the Master Registration File to verify the 
patient identification, Identification errors on the Patient History 
File were corrected with the exception of a small number of cases where 
the beneficiary had died or left the province and it was not possible 
to get tis required information. Thus, while the identification 
checking system employed prior to 1965 allowed the possibility of error 
in compiling histories of service to beneficiaries (although not in 
payment of a claim) the considerable effort expended to "cleanse" the 
Patient History File would suggest that the recorded histories are 
reasonably comparable over time. 

Next the claim is processed by the "Edit Broecene This 
program compares all of the information on the claims record relating 
1 Ori is not the order of actual processing. In fact, the 


claims cards are read in at this point so the Edit procedure actually 
precedes the Identity Program in the physical processing, 
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to the identity of the physician with the Physician Rivened To be 
eligible for payment for services rendered, the physician must be a 
participating member of the plan. The specialty of the physician is 
examined also along with the information on the fee and the Fee 
Schedule code submitted. Among the criteria considered are whether or 
not the physician is a specialist, whether or not the patient was 
referred, and the age of the patient for services that have different 
fees for adults and children. If there are any irregularities in any 
of this information, the claim may be adjusted or selected for manual 
review. The major portion of the cases for manual review involve 
questions concerning the relationship of one service to another on the 
same claim or on a previously paid claim. Where medical judgment is 
required the claim is referred to the Medical Branch, In cases where 
a claim is adjusted either by the program or manually, an explanation 
is given the physician by way of an "explanatory code." Each physician 
has a list of the explanations for each value of the code, 

Third, the claim is processed by an "Assessment Program," 
This program compares the medical aspect of the claim with the patient's 
previous medical history. A number of checks are included. Indeed, 
over two hundred assessment rules are built into this program, Among 
the more routine items turning up are duplicate claims, claims for 
services which are included in a composite fee, i.e., services follow- 
ing surgery, or claims for composite fee services where more than one 
physician is involved, Claims that do not pass the assessment program 
are selected for manual review, Again, in instances calling for medical 

19one Patient History File is a list of all physicians and 


their particulars who are eligible to receive payment for services 
under the plan, 


Be 
judgment, the claim is referred to the Medical Branch, Claims auto- 
matically approved or adjusted and approved are passed on to the 
payments program, 

The final processing stage is the "Payment Program," Detailed 
physician payment lists are printed listing the patients alphabetically 
by surname with the date of service, fee schedule code and fee, the 
utilization fee and an explanatory code for any adjustments made to 
the fee. When payment is made to the beneficiary a separate cheque is 
prepared for each claim and the details of the payment are explained on 
the cheque stub. 

The complete processing procedure is repeated weekly on a volume 
of about 70,000 claims. About 80 per cent of the claims receive 
routine approval, The remaining 20 per cent are reviewed manually and 
reprocessed with approximately 4 per cent of the claims being returned 
to the sender for further information, The thoroughness of the entire 
procedure would suggest a high degree of uniformity in the nature of 


the claims data, 


Other Claims Review Procedures 

There are a number of general and specific programs designed 
to evaluate the flow of claims over time. Quarterly statistical 
reports are produced on a number of variables relating to the type of 
claim by Fee Schedule code, the number of claim adjustments by code 
type, payments by type of physician specialty, etc, In addition, the 
Payments Division sends out questionnaires every second month to 
individual beneficiaries on a sampling basis, These questionnaires 


seek to verify the receipt of services for which a claim has been paid. 
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Where disagreements occur they are communicated to the relevant parties 
and are corrected if the nature of the error is agreed upon, Lasting 
disagreements are referred to the Medical Branch, 

In addition to the computerized "general verification," 
referred to above, there are “special verification" programs which 
focus on specific kinds of services or specific locations, 

A general program for evaluating the flow of claims involves 
an assessment of the activities of participating physicians. "Physician 
profiles" are prepared, based upon the services rendered by physicians 
over a period of time, either quarterly or yearly, The "profile" of 
an individual »vhysician presents information on his activities, some-- 
such as the average cost per patient--in absolute terms; others--such 
as the ratio of complete examinations to office visits--in relative 
terms, Hach profile also contains the averages for the same informa- 
tion for a peer group of physicians. Thus a comparison of the 
activities of each physician with those of his peer group can be made. 
lat ane performance of a physician deviates by more than two standard 
deviations from the average for the peer group, his record is sent to 
the Professional Review Committee of the College of Physicians and 
Surgeons for review, 

When the profile system was being discussed and developed, the 
Commission proposed setting up its own review committee to evaluate 
the implications of a physician's deviation from the statistical norm. 
The College of Physicians and Surgeons, stressing its own interest in 


quality care, expressed strong reservations about a committee so 
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Pere vittartadaae It proposed setting up a committee of the College, 
known as the Professional Review Committee, to study, analyze, and 
investigate patterns of professional practice, Beginning in the last 
quarter of 1964, physician profiles were referred to the College of 
Physicians and Surgeons, The Professional Review Committee of the 
College studies the referred profiles and makes recommendations to 
the College, The College, on hearing the advice of the Committee, 
may then make some recommendation to the Commission for remedial 
agree 

The effect of the introduction of the physician profile system 
on the flow of claims for services is difficult to evaluate. In the 
early years of its operation, adjustments of some accounts were 
recommended by the College upon review of the profiles referred to 
its committee, Recently, however, it is claimed that the profile 
review procedure is becoming progressively less effective aa On the 
other hand, the Saskatchewan Medical Association, in a news release, 
have contended that the assessment procedures introduced by the 
Commission are so rigorous and are applied with such zeal as to 
constitute “harrassment™ of the prore ssl once The fact that 80 per 
cent of the claims are assessed automatically by a computer would 
suggest that these arguments refer to manual assessments, Of the 


cases referred to the Professional Review Committee in 1967, 1968 and 


20..,skatchewan College of Physicians and Surgeons, Newsletter, 
January 27, 1964, 


eh Penman, Director of the Medical Branch, Medical Care 
Insurance Commission, in a paper delivered to Seminar on Research on 
Health Care in Saskatchewan, November 21, 1969, Saskatoon, 


foct ae Phoenty (Saskatoon), April 7, 1970, p. 3. 
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1969 none resulted in a recommendation from the College to the Commis- 


23 


sion for action, Perhaps the real value of the physician profile 
system lies in the compilation and known existence of the records 
rather than in their actual use, If, however, instruments designed to 
evaluate performance (or, indeed, to enforce laws) are not used, their 
"threat" value diminishes, 

In addition to these established practices to identify claims 
and to examine their validity, special studies are, from time to time, 
undertaken by the Research Branch of the Commission, The Research 
Branch was established in 1964, Besides carrying on studies of its 


own, the Research Branch provides a liason for independent researchers 


studying matters of mutual interest, 


Summary 


As has been shown, the Commission expends considerable effort 
to ensure the validity and consistency of the claims data. The 
introduction of the patient identity check in 1965 was a significant 
step in improving the quality of the claims data, The efforts by the 
Commission to "cleanse" the files of serious identity errors would 
suggest that the data before and after this change are reasonably 
consistent, Changes in assessment rules over time, with the exception 
of the change in the Fee Schedule in 1968, have been ninieat The 
effect of changes that did occur over time is difficult to evaluate. 
On the whole, these changes probably had a marginal impact on the 
composition of the flow of claims, The impact of the introduction of 


So intervise with Ian Rogers, Executive Director of the Medical 
Care Insurance Commission. 
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the physician profile system is probably more important but equally 
difficult to assess, In addition, there is the possibility that the 
application of the system was not uniform over time, While the former 
effect may be taken account of in the analysis to be done, the latter 
cannot, On the whole, however, it seems reasonaole to conclude that 


the data are exceptional in detail and fairly consistent over time. 


The Saskatchewan Treasury Department 


In 1962 the federal and provincial governments entered into an 
agreement whereby the federal government collects for the provincial 
governments their share of the personal income tax, Income tax files 
are compiled for each province by the federal Department of National 
Revenue, Copies of those files, compiled on magnetic tapes, are 
provided to each province, 

Records in the tax file contain essentially the same informa- 
tion, with a little less detail, as provided on the "T-1 form" filed by 
Meir dualeecs Included in the record are name, address, age, and 
income information such as total income, taxable income, personal 
exemptions, Ske ee Records are identified by surname rather than a 
number and are stored sequentially by the first five characters of 
the surname, 

The validity of the income data in the Gre dhol (eye 
course, conditioned by the methods of collection, Income tax returns 


are self-completed, They are, therefore, subject to both unintentional 


gece Department of National Revenue, Taxation Statistics 


(Ottawa: Queen's Printer, 1970), p. 162ff. for a copy of the form. 


Osan Appendix B for a complete description of the record, 
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and intentional error, The Department of National Revenue, however, 
employs various techniques to detect both kinds of terra ba Because 
of the number of returns these efforts are applied on a sampling 
basis, The validity of the income data is also affected by the 
definition of income that is used, Income from capital gains is 
generally not reported because of the absence of a capital gains tax 
in Canada, Furtner, many forms of income-in-kind are not reported. 
This is of particular significance in the case of farmers, The many 
- deductions allowed, along with the possibility of pro-rating income 
over time, also imply that a farmer's reported income may deviate from 
his actual income, While this has important implications for the 
comparability of the level of farm and non-farm income in a particular 
year, it is less significant when comparing income over time, That is, 
the factors referred to above are probably constant over time. <f In 
addition, when the income tax data are compared with that obtainable 
by alternative methods, namely questionnaires, their shortcomings, 


while apparent, are less objectionable, 


The Saskatchewan Population 
Until very recently, the economy of Saskatchewan was essentially 
agrarian, The changes in population that have taken place reflect this 
characteristic, From 1901 until the mid 1930's there was a rapid 


growth in population rising from 492,432 in 1911, to 932,000 in 1936 


20-5 H, H. Milburn, "Methods of Enforcing the Personal Income 


Tax, in Canadian Tax Foundation, Report, 1958 Conference (Toronto, 


1959), p.. 273. 


Bl kee J. Porter, The Vertical Mosaic (Toronto: University of 
Toronto Press, 1965), Chapter IV for a discussion of the validity and 
reliability of income tax data, 
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(see Table 2.1). The depressed state of the "wheat economy" and the 
Abtrgat sien of other employment opportunities led to a decline in 
population which, in 1951, was only 831,728, Even after 1951, the rate 
of growth of population was low, and it was not until 1963 that the 
population recovered its 1936 level. Population growth has continued, 
but at a very low rate, and, in 1969, there was a small loss in 
population (from 960,000 in 1968 to 956,000 in 1969), Although 
alternative job opportunities have been made available by development 
in the mining, manufacturing, and service industries, they have not 
fully compensated for the decline in labour required by the agricul- 
tural sector which has experienced labour saving technological changes 
in grain Beaieeee 

In addition to these changes in the total population of the 
province, there have been pronounced changes in the distribution of 
the population within the province, Saskatchewan, like the other 
prairie provinces, has a large proportion of its population concen- 
trated in a few urban areas (see Table 2.2). Indeed, two cities, 
Regina and Saskatoon, account for 25 per cent of the total population, 
Further, this concentration of population is the result of a rural to 
urban population shift which began in the 1930's and has continued to 
the present, Variations in the demand for agricultural commodities 
along with the labour-saving changes in technology mentioned above, 
have coeur to release population from the rural areas. Expanding 


employment opportunities in manufacturing, and particularly in the 


hav: J. C, Stabler, “Regional Development Theory and the 


Growth of the Canadian Prairie Region, 1870-1961" (unpublished Phew. 
dissertation, University of Utah, 1969). 
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TABLE 2,1 
SIZE OF POPULATION, SASKATCHEWAN AND CANADA 
1911-1969 
Saskatchewan Canada 


/ Increase Over % Increase Over 


Marie I MMUISSES |  eeeaaghia Ine iniews SIMS: Preceding Estimate 
1911 492,432 439.5 7,206, 643 34.2 
1921 757,510 bate 8,787,949 21.9 
1931 921,785 21.7 10,376,786 18.1 
1941 895,992 etes8 11,506,655 10.9 
1951 831,728 Baez 14,009,429 21.8 
1956 880,665 5.9 16,080,791 14.8 
1961 925,181 54 18,238,247 13.4 
1966 §=955, 344 5055} 20,014,880 987 
1967 958,000 ‘a 20,405,000 1.9 
1968 960,000 2 20, 744,000 17 
1969 959,000 ee Pa 21,061,000 ihe 


Source: For 1911-1966, Canada, Dominion Bureau of Statistics, 1966 
Census of Canada, Vol. 1 (1-1) August, 1969, p. 1-1, Table 1; 
for 1967, 1968, and 1969 see Canada, Dominion Bureau of 
ea eae Canadian Statistical Review, XLIV (July to December, 
1969) Ge 18; 
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TABLE 2,2 


PERCENTAGE DISTRIBUTION OF POPULATION BY URBAN 
SIZE GROUPS, RURAL NON-FARM AND FARM, CANADA 
AND SASKATCHEWAN, 1961, 1966 


1961 1966 
% of total % of total 
Saskatchewan Canada creme tchenen Canada 
Urban 
Over 100,000 12 434 aoa 3) Daeg} 
30 ,000-99, 000 1339 9,3 Shall 8.9 
10,000-29,999 Stys 2h? oe 5.8 
oy UU =n, 999 3.8 3.3 ays Dae 
2,500- 4,999 2.4 peo 4,1 | 
1,000- 2,499 BPs 4,3 5.4 4,0 
Total 43.0 69.6 49,0 Po aI6 
Rural 
Farm 32.9 Ayes) 29.2 9.6 
Non-Farm 24.0 19.0 Poa?) 16.9 
Total 5740 BOs 50.9 26.4 
Total Number | 925,181 18,238,247 955, 344 20,104,880 


Sources: Canada, Dominion Bureau of Statistics, 1966 Census of Canada, 


Population Rural and Urban Distribution, I (1-8), March 1968, 


Canada, Dominion Bureau of Statistics, 1961 Census of Canada, 
Table 14, 
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44 
service sector, have attracted many of these people to the urban 
centres, thus stemming what would have otherwise been very large 
emigration from the province. 

That these population movements are generated by the vagaries 
of economic conditions is further illustrated by the changes that have 
taken place in the age and sex composition of the population, New 
entrants into tha labour force have tended to be the most mobile. 

The loss of young and middle aged males through out-mobility is 
reflected in the relatively smaller proportion of the population in 
those age groups (see Table 2.3). The converse of this is that the 
province has a relatively high dependency ratio; that is, young people 
of ages less than fourteen years and older people of ages greater than 
sixty-five years. 

The reduced rate of growth of the Saskatchewan population along 
with the drain of population from rural areas has important implication 
for the provisicn of health services, The historical concentration of 
the population in rural areas accounts for the greater relative avail- 
ability of hospital beds in Saskatchewan, In addition, the geographic 
Re eeaion of the population has resulted in historically high physician- 
population ratios. The changes that are occurring in the rate of growth 
of the population and in its geographic distribution, however, have led 
to a re-evaluation of the hospital construction program, On the 
recommendation of the Hospital Survey Committee, the Saskatchewan 
government has adopted a policy of consolidation of small hospitals in 


rural areas and increased emphasis on hospital construction in the large 
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TABLE 2,3 


PERCENTAGE DISTRIBUTION - POPULATION BY FIVE-YEAR AGE 
GROUPS AND SEX, SASKATCHEWAN AND CANADA, 1966 


: Saskatchewan Canada 

% of total population % of total population 
Age Group Total Male Female Total Male Female 
O- 4 SiS she, 58 LAO Beye 563 
vil Le a) Ded Dsus ESS) Dad Bie 
10 - 14 10.8 eo Cre. 10.5 5.4 ore 
15 - 19 Pe) 4,7 4.6 9.2 4.6 4.5 
20 - 24 Geo oo B02 703 3.6 Ba 
25 - 29 Ge 2.8 2.7 6.2 Sil Soil 
30 - 34 Seo Zao 6 ene See Sigh 
Smt SV 5.8 3.0 25s) 6.4 Dae Dac 
4O - 44 5.0 2.9 29 ow Sil 362 
45 - 49 5,6 2.8 2.8 5.4 Dy Bate 
50 - 54 ee or fe ea 4.9 Ae 2.4 
De ay +4 2.0 Zeal 4,1 ae Zee) 
60 - 64 350 1.9 Ae 3.3 1,6 1,7 
65 - 69 2.9 1¢5 1.4 ote 1.3 1.4 
70 - 74 rae) ees. inetd 2a. i) ha 
Ga ee 2.0 Te a2 a) °7 8 
80 - & ic 26. «6 <2 4 05 
Oo 89 oe 3 3 4 ve 2 
CH eh ay att nd wl 04 06 
p+ 20 0 20 4b¥e .00 sod 
Total 


oanber 955,344 489,040 466,304 20,014,880 10,054,344 9,960,536 


Source: Canada, Dominion Bureau of Statistics, 1966 Census of Canada, 
I (1-10), March 1968, Table 19, 
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43 
urban saree This policy undoubtedly has effects on the number and 
location of practising physicians, The shift in availability of 
hospital facilities from rural to urban centres, along with the larger 
Rencentracions of population in urban centres explains, in part, the 
decline in general practitioners in rural areas and any increase in the 
number of specialists and group practices that have recently occurred, 

These changes in population growth and distribution and in 
Preianiiiey of health care facilities provide a background against 


which family utilization of physicians' services may be examined. 


<osaskatchowan, Department of Health, Report of the Hospital 
Survey Committee (Regina: Queen's Printer, 1963), 
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CHAPTER III 
SAMPLING PROCEDURE AND METHODOLOGY 


The major objective of this study, as discussed in Chapter 
One, is to provide estimates of the effects of income and utilization 
fees on family expenditures for physicians' services, It was argued 
that, prior to the Saskatchewan experience, little data existed upon 
which to base such estimates, and further, that such estimates are 
vital to an assessment of utilization fees as a public policy under 
medical care insurance, In Chapter Two the agencies in Saskatchewan 
providing the duta for this study were discussed, The nature of the 
data and its consistency during the period were also examined, 

The objectives of this chapter are: (a) to present the reasons 
for choosing the family as the behavioural unit in the study; (bd) to 
explain the sampling method used in the study and the unique nature of 
the sample; (c) to examine the representativeness of the sample 


selected. 


The Family 


The family has been selected as the unit of seaiyete primarily 
because of the nature of medical services and the locus of decisions 
to seek them. Many individuals are young and dependent, so that the 
decisions to procure medical services, and payment for them, will be 


made by the adult members of the family. Indeed, even the adults’ 
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45 
decisions are often made in consultation, and are financed from the 
income or resources of the family. In a discussion of the appropriate- 
ness of the family as the unit of analysis R. M. Andersen, a medical 
sociologist, observed: 

The decision to seek a physician is often jointly made, It may 
come about only after discussion within the family of bumps, 
swellings, or "feeling bad." Thus, defining a condition as 
illness, as something necessitating treatment, in large part 
depends on the patient's family. These family diagnoses are, of 
course, particularly important for children, But ihey often play 
an important role in lay diagnosis of adults as well. 
For these reasons most studies of utilization of physician's services 
have focused on the Pamela 
The Saskatchewan data available would permit an examination of 
individuals’ expenditures on medical care, The individual's family 
characteristics could be used as explanatory variables, In addition 
to the reasons noted above for selecting the family as the unit for 
analysis, the method of charging for medical services, either under 
government medicare or private insurance schemes, is usually based upon 
the family. 
The definition of the family of the Saskatchewan hospital and 
medical care plans has, of necessity, been adopted, The definition 
departs from the conventional sense of the term "family" in two ways, 


First, eighteen-year-olds are defined to be separate families even Big 


they are in every respect still dependents of their parents, This 


— 


a M, Andersen, "Families' Use of Health Services; a Behavioral 
Model of Predisposing, Enabling and Need Components" (doctoral disserta- 
tion, Purdue University, microfilm, 1968), p. 12. 


See Marguerite Burk, Consumption Economics: A Multidisciplin- 
ary Approach (New York: Wiley, 15é8), Chapter 9 for a general .discus- 


sion of the factors influencing choice. 
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46 
means that one family in the ordinary sense of the term, may be treated 
as two or more decision-making units. The extent to which the decisions 
of young adults regarding medical care are family decisions is difficult 
to assess. ‘It may be noted, however, that under medical care insurance 
the young adult need not rely entirely on family income to support the 
decision, The second feature of the definition used is that a family 
exists, ceases to exist, and undergoes change according to the rules 
that govern the assignment of registration aunbencee These rules have 
been discussed in Chapter ee 

Briefly restated, families may undergo change because of birth 
(or adoption), Geath, marriage, or aging, Families may be created or 
cease to “exist" through entry or exodus from the province, rnronen 
death of the surviving member(s), and through aging of the children, 
All of these factors are considered in the procedures for assigning 
registration numbers. Family changes may, but need not necessarily, 
imply registraticn number changes, In situations where there is 
simply a change in the number of dependents in a given family, no 
changes in registration number will occur. Alternatively, where the 
individual is the surviving, or only, member of the family, both the 
beneficiary number (identifying the person as a member of a family) 
and the registration number (identifying the family itself) will change 
to a status of inactive indicating that the family no longer exists. 
Therefore, since the registration number identifies the family, the 

3an exception to this is the Saskatchewan Assistance Plan bene- 
ficiaries, In April 1966 such beneficiaries were assigned a new number. 
The data were corrected for this administrative number change. The 


effect remains, however, that such a "family" has a higher probability 
of being selected in the sample. 


eee Chapter Two, p, 22. 
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47 
words "family" and "registration number" may be used interchangeably 
for purposes of discussion, A family, of course, as discussed before, 
can be a Single individual but a single individual need not necessarily 
be a family. An individual will be referred to exclusively by the 


5 


beneficiary nunber; a family by the registration number. 


The Sample 

From the discussion of the available data it is apparent that 
an analysis of the effects of income and utilization fees on family 
utilization of physicians' services could be based upon data for the 
entire. population, While this is technically possible, it is, of course, 
not practical, The volume of data to be examined, even though it is in 
machine readable form, makes the cost prohibitive, Therefore, this 
study is based on a random sample of the population and provides 
estimates of the relevant population parameters, 

Two considerations influenced the selection of the sample: 
(a) the desirability of getting observations over time; and (b) the 
constraints imposed by the procedures of the data collection agencies. 
As a result the sampling was done in oe stages, An "overall" sample 
was drawn first and then sorted into a set of cross section samples 
for each year. The nature of these samples and the way that they were 
drawn is discussed below. 

Since families in the population are represented by registra- 
tion numbers, a random sample was drawn from the cumulative list of all 

>The RCHDEE assigned to an individual, it will be recalled, is 
an eight digit number, The first six digits identify the family and 
are called, in this discussion and hereafter, the registration number; 


the last two digits identify members of a given family and are called 
beneficiary numbers, 
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48 
assigned registration numbers, This cumulative list contains all 
registration numbers that had been assigned since the inception of the 
medical care Semas From the cumulative list, which contained at the 
time of sampling 540,000 registration numbers, a random sample of 
54,000 registration numbers was selected, ’ 

Of the 540,000 registration numbers in the cumulative list, at 
the time of sampling 370,000 were active, Of the 54,000 numbers in the 
overall sample, 39,415 were active. The terms "active" and "inactive," 
it will be recalled, refer to eligibility of the family for services. 
That is, if a family is eligible for services under the Medical Care 
Insurance Act, and if its premium has been paid, it is an active 
family. The term does not refer to whether or not the family has 
actually used physicians’ services, An inactive status results from 
death, exodus from the province, or the reassignment of identification 
numbers, or, of course, lapse of premium, In the second last case, for 
example, a single eighteen-year-old girl is an active family. But when 
she married she joins another family and her maiden family number 
becomes "inactive," 

The fact that 39,415 families were active in 1969 does not mean 

heearealag, numbers were originally assigned when the hospital 
services plan began in 1947, Thus the list contains numbers assigned and 
adopted by the medical care plan and assigned since then, 

The sample was selected by the Saskatchewan Government IBM 


360/50 computer using a count and random skip procedure. Sample was 
drawn June 26, 1969, 

strictly speaking, the discussion here should be in terms of 
individuals or beneficiaries, for it is only through the individual 
that the family may undergo change, The status of a record is the 
status of the beneficiary record first; if the individual constitutes 
the family then the status refers to the family, Since the family is 
of prime interest, the discussion is presented in family terms. 
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49 
that these families were eligible for services from the beginning of 
the study period. Some of these families may have come into existence 
between 1963 and 1969. For example, a family entering the province Te 
1966 whose registration number had been selected in the sample would 
not be eligible for services in years prior to entry. Thus the terms 
"active" and "inactive" only designate the status of families when the 
situation is viewed for a certain period of time. The term "nonexistent" 
will be used to refer to the time during which a registration number 
(which is active or inactive at the time of sampling) had been un- 
assigned. The family referred to in the above example would have been 
"nonexistent" prior to 1966. 

Since the random sample of 54,000 families contains families 
that are active, inactive, or nonexistent depending upon the units of 
time being considered, this overall sample may be sorted into yearly 
sub-samples of families active in the respective years. This involves 
dropping the eee and nonexistent families for each of the time 
periods considered. The 1969 sub-sample is made up of the 39,415 
families that were active at that time. The 1968 sub-sample is simply 
the overall sample minus the families that were inactive or "non- 
existent" in 1968. 

A comparison of the 1969 sub-sample and the 1968 sub-sample 
illustrates the procedure. Some of the families who were in the 1969 
sample cannot be in the 1968 sample because they had not received a 
registration number until 1959; that is, they had not yet entered the 
province or had not peered the age of eighteen, These families are 
the 1968 nonexistents that are in the 1969 sample. Some of the 


families that were excluded from the 1969 sample as inactives must be 
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50 
included in the 1968 sample--namely those families who left the 
province, or whose surviving member had died in 1969, Thus the 1968 
sample and the 1969 sample do not contain a common set of families (or 
individuals), but reflect the same kind of turnover as occurs in 
population, 

By a einilar procedure, samples of active families for the 
other years back to 1963 may be collected. Figure 3,1 illustrates the 
pede ence of the samples to each other, 

Fach of the sub-samples compiled represents a cross section 
random sample of families for their respective years, The above 
procedure is equivalent to repeated sampling at the end of each year. 
That is, if a random sample were drawn, say in 1966, the families that 
were inactive at that time would be bypassed for that reason; the 
families that were “nonexistent” at that time would not be in the 
population list: Since the 1966 "inactives" and “nonexistents" were 
dropped from the overall sample to get the 1966 sub-sample, the two 
approaches are consistents? 

The time series analysis in this study will be based upon the 
set of sub-samples, It is obvious that over time the membership of the 
samples is not constant, It is technically possible, although not 
practical, to select a sample of families who were covered throughout 
the entire neeiode + Moreover, such a sample would exclude a number 

While each of the sub-samples represents a random cross section 
sample, the set of sub-samples are not strictly equivalent to repeated 
independent raniom samples. A selected family that is active for the 
entire period will appear in all of the sub-samples, 

NS many as forty coverage entries may have to be examined for 


each member of a family to determine if that family would be eligible 
for selection, 
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of families that are of particular interest, Among those excluded 
would be families affected by a youth reaching the age of eighteen 
(both the old family and the new family), families with a member 

dying in the study period, and families entering or leaving the province 
in that period, These phenomena, with the exception of the latter, are 
manifestations of the aging process. The families that were included 
in such a sample, however, would be subject to aging, It is also 
possible to select a set of families with dependents who are covered 
over the whole period. In this case, families with children born in 
the study period would have to be excluded along with those mentioned 
above. It is only families who are at the two extremes of the aging 
process--those experiencing birth and death, and families with children 
who will reach eighteen years of age in the period--that would be 
excluded in such a sample, The former two groups of families are 
generally associated with high medical expense. Therefore, such a 
sample would exclude from consideration important groups of families. 
If the objective of the analysis is to identify the factors influencing 
utilization of physicians' services, then all of the factors influenc- 
ing population behavior must be included in the sample. Finally, the 
requirement that the data be related to a constant group of families 
(as in the first case above), or individuals (as in the second case), 
is seldom satisfied in studies of consumption, demand or supply. For 
example, estimation of the demand function for automobiles over a 
period of time would not necessarily be based on the consumption 
expenditures of the same families over the period, The implicit 
assumption is, of course, that the groups or individuals entering and 


leaving the data set have similar preference functions. In the samples 
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described above the assumption is that the families entering a given 
sub-sample, say year 1963, have similar preference functions to those 
entering any other sub-sample, The same assumption is made for the 


families leaving each sub-sample. 


The Representativeness of the Samples 


It has been argued above that the sampling procedures yield 
the equivalent of repeated cross section random samples. Each of these 
samples may be examined for representativeness by comparing eerie 
proportions and population proportions for various characteristics, 

The records in the Master Registration File, from which the 
samples were drawn, contain information on age, sex, marital status, 
location, family size, etc, The structure of each annual sample may 
be compared with corresponding population structure for any of these 
variables. This is done for family size and location, Table 3,1 
presents the distribution by size of family for each of the annual 
samples and for the population in the corresponding years. Inspection 
of the table suggests that the samples are representative of the 
populations in each of the years, A chi square test on the null 
hypothesis that the samples come from their respective parent popula- 
tions yields calculated values of chi square less than 1.0 for all 
Wears, Since the critical value of chi square We 11,07 for the 
appropriate degrees of freedom, the null hypothesis cannot be rejected. 
When compared with the TERRA the basis of family size then the 
samples are representative. 


tthe calculated values of 7 for the years 1963-1968 are 
respectively 0,34, 0.08, 0.16, 0.46, 0,15, 0.18. 
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In addition to the data available from the Master Registration 
File, medical expenditure and income data were collected for the 
families in the samples, Distributions for these data may also be 
pein’ for “goodness of fit." 

The medical care expenditures for the sample families were 
drawn from the Patient History File of the Medical Care Insurance 
Commission, As mentioned in Chapter Two, the same identification 
system is used for both sets of data. Linking the data was, therefore, 
Honma t sa. CULT. 

Distributions of medical expense by type of service are 
presented in Table 3.2 for the sample and the population. This table 
was prepared by grouping claims for services according to the fee 
schedule code under which they were paid. The list of fee schedule 
codes for each group was provided by the Medical Care Insurance 
Commission and is the same list that was used in compiling the 1959 
Annual Report, 

Some difficulties occur when this list is used for groupings 
in the earlier years, The 1969 groupings were slightly different than 
the groupings used to compile the population statistics in the years 
prior to 1969, For the years 1966 to 1968 inclusive the population 
groups differ from the sample grouping for three categories: other 
diagnostic procedures, major therapeutic procedures, and obstetrics. 
The population figures for these three groups were adjusted to make 
them compatible with the puts In the years 1963 to 1965 inclu- 


sive there are differences in the number and names of the groups used 


12s asustments were supplied by the Commission's Research 
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for the population, The adjustments for group compatibility in 1964 
and 1965 are noted in the table. Finally, in 1963 the following groups 
do not occur at all in the population figures: other diagnostic 
procedures, surgical assistance, and major and minor therapeutic 
procedures. The two categories other diagnostic procedures and surgical 
assistance should probably be included with the surgery category. The 
two therapeutic procedures categories should probably be distributed 
among the examinations, laboratory services, and surgery eioserdicce 

When the adjustments are made for grouping differences the 
distributions of payments by type of service for the samples compares 
favourably with the corresponding population distributions, A chi 
square test on each of the samples and their corresponding population 
indicates that the differences between the samples and their popula- 
tions are not statistically sigethanye 

The last source of data is the Income Tax Returns for the 
province, Since the income tax records are not identified by 
registration-beneficiary numbers, collection of these records was 
difficult, The records were collected by searching the annual tax 
files for the members of the samples. ‘+? The search was based on name, 


age, and address, A discussion of the procedure and its reliability 


13Tt is difficult to confirm this because the Research Branch, 
which is responsible for compiling this data, was not established by 
the Medical Care Commission until 1964, 


one calculated values of x° for the years 1963-1968 are 
respectively 0,42, 0.21, 0.25, 0.20, 0,04,-0.58. The critical values 
for the appropriate degrees of freedom and the 5 per cent level of 
(eae are respectively 5.23 (1963), 8.67 (1964-1967), 10.12 
1958). 


keryer sh was not conducted for individuals less than sixteen 
years of age in a given tax year. 
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59 
is contained in Appendix B, 

Since the address information in the Master Registration File 
was the most recent address, this criterion for identification deter- 
iorates as the search progresses back to the earlier years in the tax 
file. Thus the distributions of income for each of the samples may. be 
expected to get progressively worse as earlier years are examined. 
This, of course, would require that mobility be specific to certain 
income classes. If mobility is not specific, then the effect of 
address changes should be reflected in smaller numbers of individuals 
found. The sample as a proportion of the population would become 
smaller for earlier years. 

A second factor that must be considered in comparing the 
sample and population distributions is that the sample is random for 
families, not for individuals. The selected tax records will, there- 
fore, be random only to the extent that families do not contain more 
than one income receiver. Families with more than one income receiver 
will be over-represented in the SAD 

ihe wdistrs bDULLON TOL income for each of the samples and for their 
respective populations are presented in Table 3.3. It should be noted 
that the distributions presented are distributions of taxable returns 
not family income. That is, they are distributions by income class of 
the taxable returns for individual members of the families in the 
random samples. If a family member did not file an income tax return 


he would not appear in the table. Thus there is a difference between 


1601 6 number of families with more than one income receiver in 


1967, for example, is 7,870 out of 39,708 families for whom income 
records were found. 
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61 
the total number in the samples in Table 3.3 and the total number in the 
samples in Table pile ables. oareters to individuals and Table 3.1 
refers to families. If each family had only one income recipient, 
then a comparison of the total numbers for the two tables would suggest 
that income data was found for an average of 60 per cent of the 
families. 

A final factor must be considered in comparing the sample and 
population data in Table 3.3. The population data are not in fact 
population data but rather are estimates by the Department of National 
Revenue, These estimates are based upon a random sample of the 
provincial income tax Lg Mane? Thus the comparison that is presented 
isa comparison of two random samples, The data or samples for each 
year may be tested for homogeneity using a chi square distribution. ~? 
The null hypothesis that the two samples came from the same population 
cannot be rejected at the 1 per cent level of Sialic There- 
fore, the sample data can be accepted as representative of the 


population, 


tone families for whom no income data was found would include 
those who had no income, such as welfare and pension recipients and 
students, and those for whom the search failed. See Appendix B, p. 
for an analysis of the composition of this group. 


18 56 Taxation Statistics, op. cit., p. 4, for description of 
compiling, 
19 


A statistical test for homogeneity cannot be performed 

Since the size of the National Revenue samples is unknown. Therefore, 
it is assumed that the National Revenue data are population data and a 
goodness of fit test is performed, 


AN es calculated values of x2 for the years 1963-1968 are 
respectively 0/22,'0.39, 0.64, 1.07, 0.34, 0.40. The critical value 
for 18 degrees of freedom is 7.01 at the 1 per cent level of signifi- 
cance, 
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CHAPTER IV 


THE ANALYTICAL FRAMEWORK 


The objectives of this chapter are: (a) to describe the 
variables that are constructed for individual families; (b) to present 
the regression model that will be used to analyze the data; and (c) to 
discuss the expected relationships between family medical expense and 
the various explanatory variables. Since the main purpose of the 
analysis is tc determine the magnitude of the effects of utilization 
fees on family medical expense, these expected relationships are of 
secondary interest, The nature of such relations has, of course, been 
the subject of numerous studies, The results in this study are of 
particular interest because of the unique way that medical care is 
financed, In addition, the data allows examination of the behaviour 


of relationships over time. 


The Variables 
Since the observational unit in this study is the family and 
since the data collected are recorded on an individual basis, it is 
necessary to construct a family record. The family record is made up 
from three sources: the demographic part from the Master Registration 
File; the medical expenditure part from the Patient History File; and 
the income part from the Income Tax Returns, The family record was 


compiled by summing the relevant data for a given variable over all 
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63 
members of the family. In the case of medical expenditures, for 
example, the claims experience of all members of a given family are 
summed to yield the family's medical expenditure for all physicians' 
services, Expenditure variables were also constructed for several sub- 
categories of service, in addition to expenditure by type of practi- 
tioner (general Braeeiener or specialist), The unit of time over 
which the summation is done is one year. 

A list of the variables in the family summary record that are 
used in subsequent analyses is presented in Table 4.1, The first four 
variables are eee! for all services and for each of eleven sub- 
categories of service. These sub-categories are: complete examinations; 
regional examinations; home and emergency visits; hospital visits; 
consultations; laboratory services including diagnostic radiology; 
psychiatric services; major surgery including other diagnostic pro- 
cedures and surgical assistance; minor surgery; obstetrics; and 
preeethestar An income variable was compiled for taxable income and 
for disposable income in addition to total income shown in the ‘gst he 
Dummy variables were constructed to describe family characteristics, 
The construction of the dummy variables for age, marital status, 
location, number of children, and welfare status is shown in the 


ee 


‘the groupings of the fee schedule codes are those used by the 
Medical Care Commission, 


only total income is used in subsequent analysis since the 
results of small runs on the three income variables did not differ, 


7 Means and standard deviations for the variables are provided 
in the Statistical Appendix. 
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TABLE 4, 1 


LIST OF VARIABLES IN FAMILY RECORD 


FAPP, 
Biaae 1 


NGP, 
Bt 


NSP, 

i 
NUMSER. 
a 


DCG, 
i 


FAMSZ 


GPFAPP 
SPFAPP 
TOTINC 
TAXINC 


DISINC 


The sum of the fees approved for all services that 


fall in the i th category and are provided to the 
members of a given family. 


The number of services in the i th category provided 
by general practitioners to all members of a given 
family. 


The number of services in the i th category provided 
by specialists to all members of a given family. 


The number of services provided to all members of the 
family. 


The cumulative sum of 15% of the fees approved for all 
services which are billed directly to the patient, 
This is summed for all such services to all members of 
a given family. 


The size of the family including the parents. 


The sum of fees approved for all services provided by 
general practitioners to members of a given family. 


The sum of fees approved for all services provided by 
specialists to members of a given family. 


The sum of Tota income from the tax record for all 
members of a given family. 


The sum of taxable income from the tax record for all 
members of a given family. 


The sum of disposable income for all members of a given 
family. Disposable income equals total income minus 
tax paid. 
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VAROO1 


VAROO2 
VAROO3* 
VAROOY 
VAROO5 
VAROO6 


VAROO7 


VAROO8 


VAROO9 


VARO10 


VARO11 


VARO12 


VARO13 


VARO14 
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TABLE 4,1 (concluded) 


— 


Hquals 1 if the female spouse is absent and 0 


otherwise, 


Equals 1 if the male spouse is absent and 0 otherwise. 


Kquals 1 if the family 


Rquals 1 if the family 


Equals 1 if the family 


Equals 1 if the family 


Equals 1 if the family 


otherwise. 


Equals 1 if the age 
and 0 otherwise. 


Equals 1 if the age 
and 0 otherwise, 


Equals 1 if the age 
and 0 otherwise. 


Equals 1 if the age 
and O otherwise, 


Equals 1 if the age 
and O otherwise, 


Equals 1 if the age 


of 


of 


of 


of 


of 


On 


more and O otherwise. 


Equals 1 if the family 
a population of 10,000 


has 


has 


has 


has 


has 


the 


the 


the 


the 


the 


the 


one child and O otherwise. 

two children and O otherwise. 
three children and 0 otherwise. 
four children and O otherwise. 


five or more children and 0 
family head is 25-34 years 
family head is 35-44 years 
family head is 45-54 years 
family head is 55-64 years 
family head is 65-74 years 


family head is 75 years or 


lives in an urban centre with 
or more, and is O otherwise. 


*As the dummy variable matrix is set up here the estimated coefficients 


are not marginal concepts, 


In the work that follows the first differ- 


ences of the coefficients pertaining to number of children are 


presented. 
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While the main purpose of this study is to determine the 
effects of utilization fees on family expenditure patterns for medical 
care, the method of doing this is somewhat indirect, First, parameters 
must be estimated for the variables that explain variations in family 
medical expenditures. These parameters are then used in Chapter Six 
to predict family medical expense in the absence of utilization fees. 

In order to examine the influence of each of the explanatory 
variables on family medical expenditure behaviour a regression model 
is used. The underlying assumption in the analysis is that family 
expenditure for physicians' services depends upon a number of variables, 
both economic and demographic. The demographic variables are indices 
of tastes or preferences, The economic variables, price and income, 
are the ordinary market constraints against which the family compares 
benefits from Consumption. 

Implied in the above assumption is the additional assumption 
that the decision to seek medical services is a family decision, A 
number of writers, in discussing models of consumption of medical 
services, have noted that the decision to procure such services may 
involve the providers of the isaac ye The argument is particularly 
persuasive in the case of certain types of service, Repeat visits and 
services such as surgery and hospitalization take place largely on the 
advice of the physician, The type and amount of services provided 

eroy a good discussion of demand models for health care see, 
Grover Wirick and Robin Barlow, "The Economic and Social Determinants 
of the Demand for Health Services," in The Economics of Health and 


Medical Care, Proceedings of the Conference on the Economics of Health 
and Medical Care (Ann Arbor: University of Michigan, 1964). 
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may, in a number of cases, be dictated by the so-called "technological 
imperatives" which ultimately only the physician is properly able to 
oy 


evaluate, evertheless there remains considerable scope for family 


choice in seeking physicians' services. The initial decision when and 
whether to see a physician is entirely a family decision. Further, 
the decision to follow a physician's advice is one that the family 
must make, Thus, variables associated with the family may explain 
some of the variation in family utilization of physicians' services, 

The influence of these variables is estimated by fitting a 
single regression equation to each of the sets of annual observations 
on medical expenditure and family characteristics. The method is 
ordinary least squares. The regression equation has the following 
form | 


FAPP, = a 


i 47 2 


DGG, fae LOLINC sa 


3 y VAROO12 + eeaen ott ay 


2 .) 


VARO14 + us 
where the variables are as defined in Table 4,1 and u; is an error term 
assumed to be normally distributed with a mean of zero and a variance 
of o*. | 

There are several restrictions imposed by this model, It is a 


highly aggregative model which assumes that there are no interaction 


The term is taken from Kong-Kyun Ro, "Patient Characteristics, 
Hospital Characteristics and Hospital Use," Medical Care, VII, No. 4 
(July-August 1969). For a full discussion of the role of need in 
consumption decision making see Kenneth Boulding, "The Concept of Need 


for Health Services," Milbank Memorial Fund Quarterly, LXIV (October 
1966). 


Orne amount of variation in family medical expense explained by 
the independent variables, of course, is expected to be small. It is 
well known in insurance literature that expenditures can only be pre- 
dicted accurately for groups of families. In addition, this is typic- 
ally true for cross section data on individual observation. 
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68 
effects between the independent variables, The effects of age are 
assumed to be the same for couples and for single males and females, 
The cost of an extra child is assumed to be the same whether the 
family is headed by a couple or a single individual and regardless of 
the age of the family head. Thus the coefficient ary omtuler cost 01 
two children for any age of the family head and for any family type. 
In addition, the effect of absence of the spouse is assumed to be the 
same for all age levels and family sizes, Finally, the effect of a 
change in income or a change in direct charges is assumed equal for 
all types of families and all age levels. 

Interactions effects could be examined by dividing each 
annual sample into sub-samples by family type and by estimating 
separate equations for each class, Full estimation of each such 
class, however, would not be possible owing to the paucity of observa- 
tions for many classes, Table 4.2 shows the distribution of the sample 
for 1967 by age, size, and marital status of the family,’ Of the 126 
cells, 76 have less than fifty observations, An aggregative model, 
while imposing some restrictions, does preserve degrees of freedom. 

Alternatively, interactions effects could be examined by 
defining the dummy variables differently, A new dummy variable could 
be defined for each kind of poet ants The difficulty here is that 
the number of such variables becomes unmanageable. With three levels 


of family type, seven age levels, and six levels for number of children 


Tables for the other years are presented in the Statistical 
Appendix, 


8 


See N. R. Draper and H, Smith, Applied Regression Analysis 
(New York: John Wiley & Sons Inc., 1967). 
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70 
the number of simple interaction dummy variables required would be 126, 
While the sample size is large enough to allow this, the computational 
costs become prohibitive. Each additional variable added to the 
correlation matrix increases the cost of producing that matrix by a 
multiple. Another problem with defining multiplicative interactions 
variables is that multicollinearity is introduced into the regression 
equation, The peer eratice model, therefore, has the virtue of being 


directly applicable and reasonably efficient,” 


The Analysis 

The dependent variable in this analysis is family expenditures 
on physicians’ services. Since the fee schedule is constant for the 
period 1963 to 1967, expenditure is a reasonable index of quantity 
sameannenn Changes in the quantity of services are reflected in 
changes in family expenditure, A change in the composition of services 
is also appropriately reflected since each type of service is weighted 
by its own price or fee. 

In comparing the 1967 and 1968 estimates the use of expendi- 
tures as a dependent variable results in underestimation of the 
coefficients since prices increased in mid-1968 with the introduction 
of the centennial edition of the fee schedule, Increases in expendi- 
ture in 1968 may result, therefore, from an increase in the quantity 

Feldstein attempted to get around this problem by using 
extraneous information on physician use patterns for demographic 
classes, but this yielded no relationship between demographic changes 
and demand for physicians’ services, See M. S. Feldstein, "The Rising 
Price of Physicians' Services," Review of Economics and Statistics, 
LII, No. 2 (May 1970). 


10m exception to this is that the rate of payment was raised 
from 85% to 95% of the fee schedule on November 1, 1967. 
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71 
of services taken or from a change in price. As a consequence, 
equations are also estimated using the number of services as the 
dependent variable when considering those years sae A problem here is 
that the number of services is a simple count of heterogeneous services. 
That is, a laboratory service and a complete examination are each 
counted as one service. If the composition of services changes 
significantly then the number of services is a less satisfactory index. 
When the number of services is used as the dependent variable the 
assumption is made that the structure of services remains unchanged or 
at least that such changes are small. 

The independent or explanatory variables used in subsequent 
analysis are described below, 

1, Income--The relationship between income and expenditures on 
medical care has been examined in a number of studies, In general, 
studies have shown a positive relationship between income and medical 
expenditures, That is, medical care appears to be a "normal" good so 
that higher income means higher medical expense. Usually the income 
variable used is current income, although recent studies have used 
transitory and permanent income eee ee tae 

In the absence of complete coverage by medical care insurance, 

ange only is expenditure affected by Brite changes, but also 
quantity of services may be affected if quantity is a function of the 
rate of profit per service, The assumption in this analysis, as men- 
tioned above, is that demand is a family decision. No account is 
taken of the possibility that the providers of service may participate 
in that decision, 


Seeds Ronald Andersen and Lee Benham, "Factors Affecting the 
Relationship Between Family Income and Medical Care Consumption," in 


H. E. Klarman (ed.), Empirical Studies in Health Econom (Baltimore: 
Johns Hopkins Fress, 19708 
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the hypothesis that consumption is a function of income is fairly 
commonplace, although the role of economic variables has been question- 
Eine Under insurance with comprehensive coverage income ceases to be 
a market constraint, But a positive relationship between income and 
medical expense may still be found, If there are secry snc costs in 
getting medical services such as lost time from work, or if there are 
associated costs such as transportation or drugs, income may continue 
to be a significant explanatory variable. In addition, income may 
still play a role as an index of tastes, If prior to the introduction 
of medical care insurance, income was an important determinant of 
medical expenditure, utilization habits may have been formed by income 
groups, With the introduction of insurance the income coefficient may 
thus still be positive although with a reduced magnitude. Further, 
with the passage of time the size of the income coefficient may be 
expected to decline through the erosion of habit or a negative learning 
effect, 

There are some grounds, on the other hand, for expecting a 
negative relationship between income and medical expenditure, If 
illness is disabling it may involve loss of income, Therefore, as 
medical expense increases income may decrease. Presumably this 
hypothesis would find greater support when components of medical 
service were examined since some types of service involve greater 

1 For a discussion of the role of economic variables in family 


decision making and medical services see Ronald Andersen, A Behavioral 
Model of Families' Use of Health Services (Center for Health Administra- 


tion Studies, University of Chicago, 1968). 
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73 
disability than othersson 

2. Prices--The relationship between price and medical care 
expenditure is expected to be negative, Higher prices are expected to 
be associated with lower quantities of services taken. Under conven- 
tional demand theory the satisfaction maximizing individual balances 
extra costs against extra benefits, With the assumption of diminishing 
marginal utility an increase in price results in a reduction in the 
quantity taken, However, since medical services are generally 
considered a necessity, the magnitude of the price coefficient should 
be small; that is, medical services are expected to be fairly price 
inelastic, 

The relationship between price and quantity of medical services 
has been difficuit to estimate empirically. The problem of differing 
fee schedules among practitioners may be overcome by the use of 
relative value scales. However, there still remains the difficulty of 
knowing whether and what amount the patient was actually charged. The 
practice of applying the fee schedule on a sliding scale is widespread. 
In addition, private insurance may cover all or part of the bill. 

Under Gyiversal comprehensive insurance, in the absence of co- 
insurance, deductibles, and extra billing the marginal cost to the 
patient of extra services is zero, There are some circumstances, 
however, in the Saskatchewan setting where the patient may incur a 

na number of studies have shown that the role of explanatory 


variables may vary from one type of medical service to another, For 
example, see P. J, Feldstein and Ruth Severson, "The Demand for Medical 


Care," in American Medical Association, Report of the Commission on 
the Costs of Medical Care, I (Chicago: by the Association, 1964), 
57-763 Grover C, Wirick, "A Multiple Equation Model of Demand," Health 
Services Research, I (Winter 1966), 301-46, 
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74 
direct charge for services, in addition to the utilization fee after it 
was introduced, A patient may be billed directly by the physician at 
100 per cent of the fee schedule, When the patient submits the claim 
to the Medical Care Insurance Commission he is reimbursed at the 
appropriate proportion of the fee schedule (usually 85 per cent). He 
therefore incurs an out-of-pocket charge of 15 per cent of the claim. 
This direct charge may be expected to deter consumption of services in 
a similar manner as a price. Therefore, the coefficient on the direct 
charge variable should be small and negative in sign. 

3.  Socio-Demographic Variables--The socio-demographic vari- 
ables available in this study are age of family head, presence of 
spouse, ninbarvon children, location, and welfare status. These 
factors are not causes of medical care expenditure per se but rather 
are proxies of preferences and "needs" for medical ae Included 
in tastes and preferences are illness level or physiological need, and 
attitudes and perceptions toward medical care. Age, sex, marital 
status, and size of family are used as indicators of need, It is 
Peoeenized that these variables are poor indicators of physiological 
need. Consequently the proportion of variation in medical expenditure 
that is explained by them is likely to be small. Psychological needs 
are, of course, difficult to measure and certainly no appropriate 
proxies seem to be available. 

While age and sex information is available for all members of 
the family, only the age of family head is used. The sex of the head 
of family is used when the spouse is absent, The age of the head of 


family should be highly correlated with the ages of the members of the 


16006 Ronald Andersen and Lee Benham, op. cit., Dp. 81, 
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family and is therefore taken as a satisfactory index of family age. 
The relationship between age and medical care utilization is well 
known, Usage tends to decline at first with age and then to increase. 
At the low end of the age scale high medical expense is expected in the 
childbearing years. The highest usage is expected among the aged as 
they become more susceptible to accidents and chronic illness. 

Marital status will presumably be important in those kinds of 
services which depend upon the availability of nursing services. 
Hospital services, for example, are commonly found to be greater among 
non-marrieds. The relationship between number of children and medical 
expenditure is expected to be positive; however, extra expenditure for 
additional children is expected to decline. 

The location variable may be considered a proxy for availability 
of services, Since services are more available in urban areas, a 


positive sign is expected on this variable. 
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CHAPTER V 
REGRESSION RESULTS 


Regression models of the form described in the previous chapter 
were fitted to a variety of sets of the variables for total medical 
expenditure and its components for each of the years 1963 to 1967. 

The purpose of this chapter is to present the estimates of the effects 
of the explanatory variables on family medical expense. Several 
aspects of this analysis are unique. First, it is possible to ene 
family income as an explanatory variable and to examine the behaviour 
of the coefficient for this variable using the repeated cross section 
data for several consecutive years. Second estimates of the degree of 
influence of a number of socio-demographic variables are obtained. 
These estimates are also obtained for a sequence of years enabling an 
examination of their variation over time, As mentioned in the previous 
chapter, estimates of the explanatory role of such variables has been 
the object of a number of previous studies. The regression model used 
in this analysis was chosen to allow comparison with the results of a 
major study done for a neighbouring reo, Other than for comments 
on this comparison, only a brief discussion of the coefficients will be 


presented. Tables will be presented here, and in the Statistical 


d 


C, H. Berry, Voluntary Medical Care Insurance and Prepayment 
(Ottawa: Queen's Printer, 1964). 
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Appendix, which the reader may examine for greater detail. Of primary 
concern here is the development of a set of coefficients that may be 
used in the next chapter to predict family medical expenditure for 1958. 

The order of presentation of the regression results is as 

follows, First, estimates for expenditures on all services are 
presented for 1963, the earliest full calendar year of operation of 
the Medical Care Treneence Plan, Next, estimates for equations similar 
to those fitted to Manitoba data for 1961 are discussed, Third, 
equations are fitted to the data for each of the years 1963 to 1967 
and the behaviour of the coefficients over time is examined. Fourth, 
similar equations are fitted to the data for selected components of 
medical care expense for each of those years, Next, the data is 
disaggregated by type of practitioner and separate equations are 
fitted to expenditures for general practitioners' services and 
specialists' services, Seabee cone distributional aspects of the 


analysis are considered, 


Expenditure on All Services 1963 
An equation of the following form was fitted to the 1963 data 
on family medical expenditures for all services: 
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3 
The estimated coefficients and their standard error for this 
regression model are presented in Table 5.1. Because of the 


way dummy variables are constructed a special interpretation must 


“The variables are as defined in Table 4.1, Chapter Four, with 


us as an error term. 
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TABLE 5.1 


REGRESSION COEFFICIENTS, EXPENDITURE ON 
ALL SERVICES, 1963 


Coefficients Standard Errors 
Intercept ORL 
Family Income OO a7. SOO001Z 
Elasticity (.054) 
Direct Charge 6.58 0,09 
Spouse Absent 
Single Male -18.70 nee 
Single Female -23,28 tee 
Children Present 
One | 14,16 1.40 
Two Uicey BO 1.53 
Three . 14.47 1.76 
Four 11.54 2.08) 
Five Plus . A isis) 2406 
Age of Family Head 
25-34 | 11,64 1.50 
35-44 Was ee 1.57 
45-54 14.15 iL sore 
55-64 25,00 alps bs 
65-74 29.42 1.68 
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be placed on statistical significance as indicated by the standard 
errors in this and other similar equations that follow. The statisti- 
cal significance of a given variable, say presence of spouse, is not 
indicated by the standard errors. The null hypothesis in such a case 
is the composite hypothesis that a = a = Sito O since the dummy 
variable is a tandem variable. The statistical significance of a given 
dummy variable, say single female, refers to the significance of the 
differential effect between single females and couples. However, a 
simultaneous statement cannot be made about the significance of the 
dummy variable for couples and the dummy variable for single females. 

In interpreting the coefficients, the intercept is a point 
estimate of the expected average family expenditure for a couple with 
no children and with a head aged 18-24 years. The other coefficients 
for the dummy variables on number of children and age of family head 
are the amounts by which the intercept must be increased or decreased 
to get a point estimate for each family laraatey There are few surprises 
in these coefficients, The estimated expense for single females is 
less than for single males, a result which is ene ocean The effects 

4The first differences of the coefficients for number of 
children are presented since the dummy variable scheme used does not 
yield marginal effects. This form of the dummy variable data matrix 
was selected to reduce computational costs. Hereafter all the coef- 
ficients for number of children are presented as differences, In 
considering the statistical significance of these coefficients as 
indicated by their standard errors, it must be remembered that they 
are presented as first differences in these tables. Thus the original 
coefficient for three children was one child plus two children plus 
three children or 14.16 + 11.93 + 14.47 = 40.56; its standard error is 
76. 

ane fact that the estimated expense for single females aged 


18-24 with no children is less than zero may be due to nonlinearity. 
A priori, expense cannot be negative. 
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of increasing age are linear rather than the expected pattern of high 
expense for the young and the old. The coefficient for the location 
variable indicates that families in urban settings spend on the average 
about $7.44 more on medical care than do families living in rural areas, 
This is not unexpected. The greater relative availability of medical 
services in cities along with shorter distances may account for this 
difference, In addition, in rural areas x-rays and ener a tory work 
may be done in the hospital and, therefore, is not charged to the 
Medical Care Commission.° 

The coefficients of particular interest in this analysis are 
those for family income and direct charges. The sign of the income 
coefficient is positive indicating a direct relation between income 
and medical expense. The magnitude of the coefficient, however, is 
small. The size of the coefficient suggests that for an income 
increase of $1000 family medical expenditure would increase by $1.17. 
This yields an income elasticity of 0.05. The low income elasticity 
suggests that medical care insurance is successful in the sense that 
income ceases to be a major explanatory variable. That is, changes in 
income, on the average, do not give rise to very large changes in 
medical expenditure. Since the objective of insurance is to reduce 
the role of income, it may be said that the size of this coefficient is 
consistent with the successful operation of the insurance scheme. 

The coefficient for direct charges is surprising both in sign 
and in magnitude. The coefficient indicates that for each extra 
dollar spent as a result of direct billing an additional $6.58 is spent 


eae Table 5.10 for the rural-urban difference associated with 
laboratory services, 
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81 
on medical services, This is contrary to expectations. The common 
hypothesis is that when medical services are rendered without direct 
charges on the patient utilization increases. Therefore, when direct 
charges are incurred utilization should decrease, 

A possible explanation for the coefficient on the direct charge 
variable may lie in the patterns of practice of those physicians who 
bill their patients Riayaeig e Only 10.1 per cent of the claims paid 
in 1963 were received directly from the aoplort. “ A small number of 
physicians who bill all, or most, of their patients directly could, 
therefore, account for.a large part of the direct billing. If these 
physicians have high "generated costs" per patient this could account 
for the sign ana magnitude of the estimated coefficient. Generated 
costs are payments for services that the physician requests for the 
patient. They are a result of physician decisions. It is unlikely 
that the patient would fail to have such services merely because the 
physician who ordered them billed the patient directly. Thus, even-in 
the event of direct charges extra expenses by the patient are incurred. 
A study of physicians who submitted at least 80 per cent of their claims 
directly to the patient indicated that such physicians had very high 
generated costs per pacieners While the study was based upon a small 

Ornere is an element of the whole-part problem here. That is, 
DCG is a part of family expenditure and to this extent a spurious 
positive correlation between the two may occur, However, under the 
hypothesis that a direct charge discourages utilization, and since the 
time. period for these variables is one year, it is possible to have 
a negative correlation between DCG and utilization, 

Beateal Care Insurance Commission, Annual Report 1964 (Regina: 
Queen's Printer), Table 8, p. 27. This proportion declined continu- 
ously to 4.2% in 1967. 

Vedieal Care Insurance Commission, "Comparison of Costs per 


Patient for Physicians' Billing Mode 3 with Other Modes" (unpublished, 
Regina, 1959). 


- ' : 
~ A U + 
' 7 


= = uy ae 
, 7 rc oe Sate: oa at Fd ail «| 72 iim 4 
ae ' a | at ae ‘ 
> eemetiy bide 


ry pS er “re — Ep 
wintiea on aeozrae’ tah 
oA we 
. VF teaertee neae: scectbarrnett seoscadans cols aglinon sardegs 
Poe bg 2 
i : seesktoet Efrots nottartiftee Séwtien’ o 


; ; ‘ : 
a ‘eagedo Igeitb olf g0\ doe is Pieus str rot ooftessigge aidiagag ae 


- i 


ee odw aneloteyde bedded 20 extdogxq to coe} tee elt WR eee vem ity 
. : 7 ed 
i> bisy esisic adt Go des aq 1.0 vino, ~  yitosath Biiabiag ae cd 


- 


hua. < to tedintin thane A j sHetiead add mye yLortecth tév fesex sxsw CdR + at 

a - ign 

7 . . Hines yigsesth atreatteq sted? to ,tt0om +o fe 15Rd Ge mae oui 
/ 


seed SI. .piliffafosyfh oat to func egecl = 10f, dapeeas sor0te: 


7 inueeos Sioon oft: ttelisa yea “st-¢o Weieredos’ Gal eva ao 
a 
ce 
5 betetena) jinalofTdoeoo hajsaniida wali eli tonto foe aii edt 3 
ald xox e3 ‘SU Des fefioseveg sal tert >i 2 sel -Jnecayeg a2 es 
ed 
Yiedting at tl .anolefoah patolewic lo Sileet Bp ete RRs 
‘ 
a ; a? 
eri 4 or yer oe Vy os S oes a ee bey hs ist rat ins 2 rf & : - a 
id) seusoed yletor pootvude todd seul of it bore ete ont) Smee 
7 f 
; pove gaunt seliosild inatiag “atl silid wedt bogee Ram aie nals. 
4 


y -oeazuon! ots taesidsa sdf yd wercneqaus easixs eoapado SeeRkh ee <7 


‘ eminfs yond to treo 29q 08 tags. its Hetshauhs ity, nel uae to ¥ 


eit Vey, bat anatoteyle’ hove .tacs bao noltas Aeliag eukd od 

: : 2 
; Stas es nog’ baced esw yblda oct af tit . toottay, Sat — 
a : 


7 at J6qt  .etad yieidoxrr pasq-elfeds oft “.. shonel eae RE ca 
7 auolange se diothe atit d+ ina ow thosyss liek Se oe 
i: eels -YeDiwy  (WaVEWOHS < .*uidpo/ eran us aret qapted. gullies 
. “3, sopie bus nekissilis. seasulose?> ezisds Jog 2 eee 
ae avant of sidtenog 2b i2-,¢eay eho 23 Ae itgtuay wand xe? po 


_ | GLIAL TAG Bars MOT Anouated: a 


ve 1 ea lses ) HOT 4 Be st “yale taxied: SYos tee l lee 
aye —untsjes bwitioed a ogotg eigT .SS gq yh wee 


® 
. 


tor ste08 Gy sor itsqno)" 
* Pg base, ‘pete eA 


: 
~ ¢ 


82 
number of physicians and was, therefore, not strongly conclusive, the 
results on the direct charge variable found in this study are consistent 
with the tentative hypothesis that physicians who bill directly have 


high generated costs per patient, 


A Comparison with Manitoba Estimates 


As a check on the regression results obtained from the Saskatch- 
ewan data, equations were estimated for the more restricted set of 
variables used by C. H. Berry in his study of household utilization of 
medical services in Manitoba for the Hall Commission, Using data 
supplied by Manitoba Medien Ev ieds for 1961, Berry estimated 
coefficients for age of family head, number of children, and presence 
of spouse, In addition, Berry estimated an equation for Saskatchewan 
using data supplied by Medical Services Incorporated, Saskatoon, 

There are a number of factors, of course, that must be con- 
sidered in comparing such estimates. Berry notes most of them in 
discussing the generality of the Manitoba experiences First, the 
Manitoba plan was a voluntary scheme and is subject to adverse risk 
selection, Those with low expected medical expenditures are less 
likely to join the plan. Second, the data for the Manitoba study 
covers only persons receiving care in the Winnipeg Metropolitan area. 
Third, the Manitoba fee schedule is higher “perhaps by as much as 10 
per Piety Finally, coverage differences occur between the plans. 
No attempt will be made to discuss in detail such differences. Berry 


noted, however, that "the M.C.1I.C. benefits appear to be more inclusive 


70, Hymberry, Op, Cit., p. 101, 
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83 
than the M.S.I. Plans B and C, but still somewhat less comprehensive 
than the Manitoba Plan Hox, "t+ 

Berry's estimates, based upon the 1961 data for Manitoba and 
the data for the Saskatchewan M.S.I. plan, are reproduced in Table 5.2. 
In addition, estimates are presented in the table for a similar 
equation fitted to the 1963 Saskatchewan data used in this study. 
The form of the equation fitted to family expenditures on all services 
12 


Sa 
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VARO14 + us 
Several differences in the estimates may be noted. First, the 
patterns of extra expense associated with age of the family head and 
number of children are similar in all three cases, although none of 
the age variables were statistically significant in the M.S.I. equa- 
tion, Second, a tendency for single females to have higher medical 
expense than single males occurs in both the M.S.I. and the 1963 
Saskatchewan equations but not in the Manitoba equation. Third and 
most striking, is the differences in the magnitude of the coefficients, 
The Saskatchewan Poorer tei ent erase considerably lower than either the 
Manitoba or the M.S.I. coefficients, Since the Saskatchewan data are 
for 1963 and the Manitoba data are for 1961, it is expected that the 
estimates for Saskatchewan would be higher at least by a growth factor. 
Part of the difference observed may be due to the inclusion of rural 


families in the Saskatchewan data, An additional factor is that the 


Saskatchewan data includes more families with zero expense. In 1953, 


ca A. 


aie variables are defined as in Table 4.1 in Chapter Four, 
with u, as an error term, 
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“REGRESSION COEFFICIENTS, MANITOBA AND SASKATCHEWAN 


Intercept 


Spouse Absent 
Single Male 


Single Female 


Children Present 
One 


Five Plus 
Age of Family Head 
25-34 
35-ly 
45-54 
55-64 
65-74 


1 


TABLE 5.2 


Manitoba< 


1961 


Saal 


-43 e 92 
(-32.79) 
30.01 
(-34. 38) 


eheery) OP. Clie, De 120. 


Saskatchewan 


M.S.I. 
1961 


54.93 


Saskatchewan 


1963 


39.00 


-21.44 
(16.49) 
=2onbe 
(20.88) 


15.26 
(i Oeelen) 
13067, 
( 8.34) 
16,92 
( 9.00) 
10.82 
( 4,85) 
28.01 
(12,62) 


The t statistics are in brackets below the coefficients. 


ebacl, , pe 159. This equation included three dummy variables 
for type of plan which are not reported above. 


“Berry's data did not contain individuals over 75 years of age. 


The equation in column three was estimated by dropping the dummy 


variable for age 75 plus. 
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15.4 per cent of Saskatchewan families and 12 per cent of the Manitoba 
families incurred no medical erpense, ae The chief reason for larger 
divergence of the coefficients among the older age groups may be the 
voluntary nature of the Manitoba scheme. 

Medical Care Insurance Commission data for the econ quarter 
of 1963 were made available to Berry, but at that time they were not 
in such a form as to allow estimation of an equation similar to those 
presented above. Berry does compare the Manitoba and Saskatchewan 
experience by converting the data into a per capita cost estimate. 

He concludes that the "Saskatchewan experience in the second quarter 
of 1963, far from appearing low by M.M.S. standards, seems to have 
been unexpectedly Hone tae The coefficients presented in Table 5.2 
would suggest the opposite conclusion, 

On the whole the similarity in structure of the coefficients 
from the Saskatchewan data and the coefficients from the Manitoba data 
lends credence to the estimates. A comparison of the 1963 equation for 
Saskatchewan with equations for 1964 through 1967 will be dealt with 


next. 


Expenditures on All Services, 1963-1967 

The estimated coefficients from fitting the regression model 
to the data for each of the years 1963 through 1967 are presented in 
Table Pate ree these years the fee schedule remained virtually 

TH aS p. 161, n. 2, and Medical Care Insurance Commission, 
Annual Report 1963 (Regina: Queen's Printer), p. 11. 

TE de Delos 

tothe regression model in each case is the same as the equation 


presented on p. 77 except that the dependent variable is family 
expenditure on components of total expenditure. 
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TABLE 5,3 


REGRESSION COEFFICIENTS, FAMILY EXPENDITURES ON 
ALL SERVICES, BY YEAR 


1963 1964 1965 1966 1967 
Intercept 19.44 23.42 HO 0 2O0e 46,91 
Family Income .00117 .00137 .00085 .00045 00032 
(Or00012 on (0; 00012 Imm 0200013) ~(0.00013. (0.00013) 

Elasticity (,054) (.06) (.04) (02) (C2) 
Direct Charge onus 6.90 Pete 8.20 8.42 
(0.09) (0.10) (Onl2) (On13) (0.16) 

Spouse Absent 

Single Male Bioa70 Sei 6) -25,64 =25.73 ~ 33.35 
(1922) (2531) (17 3) (1,50) (1.64) 
Single Female -23.28 -25.40 Ort | -24,00 -29,89 


(1°22) (e308) (1,46) (1.54) (1.68) 


Children Present 


One 14.16 18.98 29.43 CeO, B0ree 
(1,40) (1.52) (1.68) (a78) (250i) 
Two 11093 12.95 16207 15.25 ile) ns. 
(1553) (1.67) (1.85) (1.95) (Bailea) 
Three 14.47 14, 34 10.92 13.99 Arak 
(1.76) (eo 1)) (25119) (2722) (2.50) 
Four 11.54 762 10.18 17.59 16.20 
(2.08) (2,26) (2.49) (2562) (3702) 
Five Plus Bi Se _  ahsy Gil 25.90 16,69 13577 


(2.06) (2,24) (2.45) (2.58) (3,04) 


Age of Family Head 


25-34 11.64 10.60 7,84 22 ia eS 
(1.50) (1.60) (1.83) (1.92) (2.09) 

35-44 127 10.47 746 12.46 ae 
C157) (1.70) (1593). = (2504) (2723) 

45-54 14.15 AS itave de Aiy7. MR A0) 6.55 
(1.52) (1.65) (Gi-) (1.96) (2510) 

55-64 25.00 24, 60 23.79 29.10 17252 
Gk si) nos) (1.85) (4.93) (2.08) 

65-74 29.42 Sis ok 37.58 Wy, 96 Bere 
(1,68) (1.78) (1.98) (2,05) (2325) 

Pies 23.75 30.08 28,79 6, 34 38.72 
C1973) (1.79) (1.96) (2.01) (2.17) 

Urban 74 pe 6 V2 10.85 11.68 11.99 


(0.87) (0.93) (1.03) (1.08) ChE 
Re 0.24 0.23 0.22 0.21 0.18 
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constant and only minor changes in coverage occurred. 

Changes in the coefficients over time reflect the effects of 
experience with medical care insurance. Discussion will be confined to 
the economic significance of the behaviour of the coefficients over 
time. No statistical tests of the stability of these coefficients 
have been Sopneean 

The coefficient for the income variable is consistent in sign 
although the magnitude declines over time. In 1964 an extra $1000 of 
income is associated with an extra $1.37 medical expense. By 1967 
the same increase in income would yield only $0.32 of medical expense. 
This behaviour of the income coefficient supports the hypothesis that 
under insurance income ceases to be an effective constraint to con- 
sumption of medical services, The introduction of insurance removes 
the effect of income as a barrier to services. Income, ue reuecan 
plays an explanatory role as a proxy of tastes or habits formed prior 
to insurance, With increased familiarity these habits are eroded and 
the size of the income coefficient declines, Thus a possible explana- 
tion of the decline in the income coefficient is the negative learning 
hypothesis discussed in Chapter Four, +? 

The behaviour of the direct charge coefficient is fairly 
consistent over time, There is a continuous increase in the coefficient 
from 1963 to 1967 although the rate of increase declines from 1966 to 

1 oonese tests are not performed because of the cost of computing 
a correlation matrix for the pooled sample. For a discussion of the 
appropriate tests see Gregory C. Chow, "Tests of Equality Between Sets 
of Coefficients in Two Linear Regressions," Econometrica, XXVIII, No. 3, 
(July 1960), 591-605. 
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1967. Nothing here contradicts the suggestion above that these 
coefficients reflect higher generated costs per patient by physicians 
who bill their patients directly, 

The coefficients for the location variable indicate a growing 
differential between rural and urban families in utilization of 
medical services, In 1963 urban families spent on the average an 
estimated $7.44 more on medical services than did rural families. By 
1967 this difference grew to $11.99. Whether or not this can be 
explained by availability of services is a question that will be dealt 
with when the components of medical services are examined, 

Turning to the variables describing family characteristics, 
many of the conclusions reached in examining 1963 alone remain 
unaffected. The extra cost of additional children is positive but 
declines with additional children, although 1964 and 1967 do not conform 
to this pattern, Only in two of the years, 1964 and 1965, is a ‘Us 
shaped relationship between age and medical expense indicated as in the 
Manitoba estimates, The remaining three years suggest a linear 
relation between age of the family head and family medical expense, 
Another feature of the age coefficients is that the average expense 
for ages greater than 75 years declines in each of the years 1963 to 
1965. For 1966 and 1967, however, expenditure increases throughout 
all age levels. This difference may be associated with the inclusion 
of recipients of welfare assistance as beneficiaries under the Medical 
Care Insurance Plan in April of 1966. 

The coefficients for the single male and single female 
variables also show an interesting reversal. Prior to 1966, the 


estimates of average expense were higher for single males than for 
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89 
single females, a finding contrary to the Manitoba experience and 
contrary to expectation, By 1966 the relative size of the estimates 
is reversed so that average expense for single females is greater than 
that for single males. 

Further information on the effects of these explanatory 
variables can be obtained by examining expenditures for the components 
of medical care. 

Expenditures on Selected Components of 
Medical Care, 1963-1967 

Tables 5.4 to 5.14 contain the estimated coefficients and their 
standard errors for selected components of medical expenditure. The 
composition of each of the components has been noted joaieery No 
comparison is offered with the Berry study since the composition of 
his groups are not similar. Comment here will be confined to a few 
selected features in the tables, 

The coefficients for age in the complete examinations equations, 
and to a lesser extent in the regional examinations equations, show a 
tendency to decline over time, This may verece a backlog of demand 
at the time of introduction of the insurance plan, The income 
coefficients also show the same tendency although the amount of the 
reduction is greater for regional examinations, Finally, the sign of 
the coefficient on location suggests that urban families receive more 
complete examinations but less regional examinations than do rural 
families, 

The coefficients for home and emergency visits, with the 


exception of those for age, on the other hand, show a tendency to 


BSH ee Chapter Three, p. 55. 
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TABLE 5.4 


REGRESSION COEFFICIENTS, EXPENDITURES 


1963 


1964 


-ON COMPLETE EXAMINATIONS, BY YEAR 


1966 


90 


1967 


1965 


Intercept 
Family Income 
Direct Charge 
Spouse Absent 
Single Male 
Single Female 
Children Present 
One 
Two 
Three 
Four 
Five Plus 
Age of Family Head 
25-34 
Bye 
45-54 
55-64 
65-74 
75 + 


Urban 


Re 


2,24 


00012 


(0.00001) 


6.26 
(O #11) 


2.55 


00010 


(0,00001) 


6.63 
(ORME) 


3.03 


» 00009 


(0.00001) 


6.60 
(0,14) 


2.53 


00009 


(0,00001 ) 


6.93 
(0.15) 


4,09 


.00008 


(0.00001) 


6,61 
(0; 17) 


a aa are ee EE EEEEaREEEEN 


*Not significant at the 5% level. 


- - yay aaet, aot 
“an, ees #0z 


BONO, 


‘ rt 4 
( LUGOU, 0) 


Saree 
‘ALO 


Cigl 


Sh la mc 


PON, 


X goon ‘ 0) . 


i 


POOH), 
(990600) 


es “ 
~ o% 


it y)) 


ai: 

a) 
(HT 

oft 


av 
(oF..0) 


Ls i 0) 
bp if 
(21.0) 
Oia dl : 
(ay é 7}. 
Of 3: 


aay, 


es 


ban. 0) 


Ex) Tn ; 


$e) 0) 
(e%..0) 


91 
TABLE 5.5 


REGRESSION COEFFICIENTS, EXPENDITURES 
ON REGIONAL EXAMINATIONS, BY YEAR 


1963 1964 1965 1966 1967 
Intercept | 5.02 6.50 8.96 9.50 12559 
Family Income 00031 00032 »00022 .00007 ~00005 
(0.00002) (0.00002) (0.00002) (0.00002) (0.00002) 
Direct Charge 4.77 4, 66 4,35 4,48 Boe 
(Os12) (O21) (0,16) (0.20) (0.22) 

Spouse Absent 
Single Male -4,90 -5.78 -6.97 -7.67 -8,52 
(0,23) (0,24) (0.26) (0.29) (0,28) 
Single Female 4,57 aise 2 -5.57 -5.39 -6.10 


(0.22) (0,24) (0.27) (0.30) (0.29) 


Children Present 


One de Sik Bs 18 5.34 oval) 6. oy) 
(0,26) (0.28) (0.31) (0. 34) (0, 34) 
Two 3.43 4,25 3.97 4.99 4,02 
(0.28) (0.30) (0. 34) (0.38) (0.37) 
Three 2692 Bugle 3.24 CaOT ‘ 
(Ove2) (OWa5) (0.39) (0.43) (0.43) 
Four Pe55 1.89 2e55 3.96 Bot 
(0.38) (0.41) (0.46) (0.50) (0.51) 
Five Plus Pa Gi) 1,89 2.64 Pa ey) Ole 


Age of Family Head 


25-34 2.48 iets) ‘Leeds 0, 36* =2,.00 
(0.28) (0.29) (0,34) (Cre (0.36) 
35—y 3.69 2.68 2.06 3.07 0.62 
(0.29) (Ooo) (0. 36) (0.39) (0.38) 
45-54 3,54 2.99 2.44 3022 117 
(0.28) (0.30) (0.34) (0.38) (0.36) 
55-4 5.05 aya) 55 5s 55 2695 
(0.29) Coe 03) (0.37) oe 

65-74 Coe? ) 0 SOc ee fee e 
(Os) (0.32) (0.36) (0.40) (0.38) 
(oer 3.89 3.98 2.92 Sranys) 3.69 
(O82) (0.33) (0.36) (0.39) (0.37) 
Urban 0.00 -0,12* -0, 38 -1,15 -1,02 
(0.00) (0.17) (0.19) (0.21) (0.20) 
Re 0.19 0.20 0.20 0.20 0.20 


SS 


*Not significant at the 5% level. 
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TABLE 5.6 


REGRESSION COEFFICIENTS, EXPENDITURES 
ON HOME AND EMERGENCY VISITS, BY YEAR 


1963 1964 1965 1966 1967 
Intercept 0.64 1-16 1.98 1392 2Nb7 
Family Income .00017 ~00012 ~00005 .00002* 00002 


(0.00001) (0.00001) (0.00001) (0.00002) (0.00001) 


Direct Charge 6.44 6.95 6,82 7.69 eal 
(0.12) (0,16) (Oni7) (0,26) (0732) 


Spouse Absent 


Single Male -0.90 -0,96 -1,33 -1.42 -1.35 
(0,14) (Oe 6) (0.16) (0.18) (0.18) 
Single Female -0.99 E1406 =1F20 -0.89 -0.86 


(0,14) (0,16) (0,16) (0.18) (0.19) 


Children Present 


One 1.14 1.80 2600 2.42 2.43 
(0,16) (0.18) (0.18) (0.21) (0.22) 
Two 1,24 1.01 1.28 1.45 1.49 
(0,18) (0.20) (0.20) (0.23) (0.24) 
Three 1,50 1.45 0.66 1.43 iBT, 
(0.20) (Og23) (0.23) (0.26) (0.28) 
Four 0.93 0.87 IeS2 1.86 0.81 
(0,24) (O27) (0.27) (0,31) (0.34) 
Five Plus 1, 38 1.94 1970 1232 2epe 


Age of Family Head 


25-34 las ke) 0.93 0.96 0.62 -0,32* 
(0.17) (0.19) (0.20) (0.23) (0.23) 
35-44 0.60 0, 33* 0.07% 0555 =0r2o% 
(0,18) (0.21) (ORT) (0.24) (0.25) 

45-54 0,04* -0,39* -0,82 -0,42* -0,.91 
(0.28) (0.20) (0.20) (0,23) (0.23) 
55-64 0.55 0.38* 0,.05* 0,44 0.24* 
(0,18) (0.20) (0,20) (0.23) (0.23) 

65-74 1.38 1,97 1,60 2019 1.77 
(0.20) (0.22) (0.22) (0,24) (0.25) 

75 + 2.64 3.43 Beet 5.66 6.42 
(0,20) (Oge22) (0,22) (0.24) (0.24) 

Urban 0.77 0.33 0.04% 0.06% =0, 32 
(0,10) (Oedd) (Onn ty) (0.13) (0.13) 

R 0.13 0.09 0.10 0.09 0.07 


¥Not significant at the 5% level. 
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TABLE 5.7 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
HOSPITAL VISITS, BY YEAR 


1963 1964 1965 1966 1967 
Intercept 2e16 ig Sl 3.60 Seto) 26 
Family Income -,00006 -.00005 -,00016 -,00014 -,00020 


(0.00003) (0.00003) (0.00003) (0.00003) (0.00003) 


Direct Charge 734 7.34 8.01 ey oi (aoe 
(0.08) (0,09) (0.12) (0.15) (0,18) 


Spouse Absent 


Single Male -0, 34% -0,29* -1,12 =O. jin -0.97 
(0.30) (0. 34) (0.36) (0.40) (0.41) 
Single Female ~1,82 -2.06 -2,53 -1,62 -2,38 


(0.30) (0.33) (0.37) (0.41) (0.42) 


Children Present 


One 2,10 Bey. 3,16 4,20 Beu2 
(0, 34) (0.39) (0.43) (0.47) (0.50) 
Two -0,04 ~0.44 0,23 -0, 64 -0,26 
(0,38) (0.43) (0.47 (0.50) (0.54) 
Three 1.70 tee 1,68 1,38 Zao 
(0.43) (0.49) (0.53) (0.57) (0.63) 
Four 2.42 575) Pete 1.99 2.62 
(0.51) (0.58) (0.63) (0.67) (0.76) 
Five Plus Bebor 9 eee 5 4,29 3.02 3.58 


Age of Family Head 


25-34 0,85 0.97 0.93 0,49* -0,'26* 
(0.37) (0.41) (0.46) (0.42) (0.52) 
35-44 0.40* 0,11* -0,19* 0,0* ~0,10* 
(0.39) (0.44) (0.49) (0.00) (0.56) 
45-54 ye 5K 0.56* 0,78* 0,80* 
(0.38) (0.42) (0.47) (0.43) (0.53) 

55-64 4.14 3,83 43 4.05 4,03 
(0.38) (0.43) (0.47) (0.45) (0.52) 

65-74 5.98 8.40 8.51 10.35 9,06 
(0.41) (0.46) (0.50) (0.51) (0.56) 

75 + 8.45 10.65 11.46 18,33 18,21 
(0.43) (0.46) (0.50) (0.50) (0, 54) 

Urban -1,11 -1,13 -1,83 -2.20 ~ SSL. 
(0.22) (0.24) (0,26) (0.29) (0.29) 

Re 0.20 0.17 0.14 0,12 0,09 


nS 


¥xNot significant at the 5% level. 
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TABLE 5.8 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
CONSULTATIONS, BY YEAR 


i a ee See 
SS SSS SSS SaaS eee oe 


1963 1964 1965 1966 1967 


Intercept 0.29 Ose 0.59 0.78 ila 18! 
Family Income .00010 .00009 .00006 .00004 .00002 
(0.00001) (0.00001) (0.00001) (0.00001) (0.00001) 
Direct Charge 6.95 742 (23 Tl (0%) 
(0.08) (0.08) (0.09) (0.10) (0,12) 
Spouse Absent 
Single Male -0,63 =Oae EOrgn esl al 28 
(0.09) (0.10) (Ovlt) (0,12) (0.13) 
Single Female -0.73 -0.97 -0.93 -1,10 -1,34 
(0.09) (0.10) (0.11) (0,12) (0,14) 
Children Present 
One One3 0.45 0.96 0.92 0.94 
(0,11) (0212) (Ogi) (0.14) (0.16) 
Two 0.39 0.12 0.28 0.39 0.59 
(0,12) (0.13) (0,14) (0.16) (0.18) 
Three 0.22 0.56 0.29 0.14 0.73 
(0.13) (0.15) (0,16) (0.18) (020) 
Four -0.11 Ont 0.15 0.63 0.41 
(0.16) (0.18) (0.19) (0.21) (0.24) 
Five Plus O57 0.24 0.43 -0,14 =e 


Age of Family dead 


25-34 0,24 0927 0,12* 0.25* -0,16* 
(Ome) (One) (0.14) (0.15) (Ope?) 
35-44 yal: 0.51 0.51 0,80 0.84 
(Onta) (0.13) (0.15) (0.16) (0218) 
45-54 0.66 0.74 0.70 0.96 0.74 
(0,12) (Om13) (0.14) (0.16) (Oal7) 
55-64 1.06 116 0.99 1,28 1.18 
(04,12) (OWS) (0,14) (0.16) On) 
65-74 1.38 1.66 shl eye 1.98 1.88 
(0.13) (0.14) (0.15) (0,16) (0.18) 
75 + 0.74 i lke) ieee 15.62 ioe 
(0.13) (0.14) (0.15) (0.16) (0.18) 
Urban 0.89 1.07 iL6 1.20 152 
(0.07) (0.07) (0,08) (0,09) (0,10) 
2 


R GME 0.20 Om ans: 0,16 0.14 


¥Not significant at the 5% level, 
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TABLE 5.9 


REGRESSION COERFFICIENTS, EXPENDITURES ON 
PSYCHIATRIC SERVICES, BY YEAR 


Tn a i i 
SSS SES SS S—————_eE—eee———E—E——————————————————————————— ee 


1963 1964 1955 1956 1967 
Intercept -0,.07 -0.01 Omid -0,32 Oe SHY 
Family Income ~00001* ~00001* »00001* 00003 -00000* 


(0.00001) (0.00001) (0.00002) (0.00001) (0.00002) 


Direct Charge 8,82 6.90 Wot foe) ee) 
(0.33) (0.14) (0.16) (0.09) (0.08) 


Spouse Absent 


Single Male -0,20* -0,15* -0.21* Oras -0,19* 
(0.11) (0,14) Wl?) (0.18) (0.20) 
Single Female =0.23 0,20* 0,16* 0,16* 0.0* 


(0:11) (0,14) (0,18) (0.18) (0,00) 


Children Present 


One 0.04% 0,22* 0.35* 0.54% 0.0* 
(0.12) (0.16) (0720) (Orel) (0.00) 
Two -0.08* -0.05* 0.14* =O, 0.60 
(0.43)) (One) (0,22) (O%23)) (0.28) 
Three -0.01* Ov * 0.16 0.57 0.55 
(0.15) (0.20) (0.26) (0.26) (0.32) 
Four -0,07* 0.25 -0, 36* -0,09 -0.09 
(0,18) (0.24) (0.30) (Orel) (0,40) 
Five Plus 0,0* -0.45* -0, 14% -0,68* -0.58* 


(0.00) (0.24) (0.30) (0.30) (0.40) 


Age of Family Head 


25-34 0.29 0,08* =0 ale 0.37* 0.05* 

| (0.14) (ORI 7») (0.22) (0.22) (0.28) 
35-44 0.70 0.47 0.06* 0.48 0.34* 
(0,14) (Oat2) (0223) (0.24) (0.30) 
45-54 0.30 0,61 0.57 0.87 0,21* 
(0.14) (O47) (0.23) (0.23) (0.28) 
55-64 O87. 0, 36 0.36* 0.53 0, 12% 
(0.14) (0.18) (One2) (0.23) (0.28) 
65-74 0.21* 0,09* 0.05* 0,24* -0.42* 
(0 35) (0.19) (0.24) (0.24) (0.30) 
75 + 0.13* 0.05* -0.30* -0.03* =, 2% 
(0.16) (0.19) (0,24) (0.24) (0.29) 

Urban 0.60 0,65 0.74 1.08 1.41 
(0.08) (0.10) (0.13) (0.13) (0.26) 

2 


R 0,02 0.06 0.05 0,16 0.18 


ee 


*Not significant at the 5% level. 
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TABLE 5.10 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
LABORATORY SERVICES, BY YEAR 


a i ee ee ee ne 


ae ——— 


1963 1964 1965 1966 1967 


-0,12 -0,066 0.26 -0,00073 1563 
00011 00027 . 00020 00019 00018 


(0.00001) (0.00001) (0.00002) (0.00002) (0.00002) 


Direct Charge 6.68 5.95 6.41 6.86 6.62 
(0,08) (0.09) (Onley (0,10) (Optey 

Spouse Absent 
Single Male -0.75 =12.73 -2.36 -2,49 JOC 
(0.09) (0.15) (0.18) (0,18) (Oren) 
Single Female -0.94 -1,84 -2.22 -2,04 -2476 


(0.09) (0.15) (0.18) (0.19) 5) 


Children Present 


One 


Two 


Three 


Four 


Five Plus 


0.45 0.83 1332 te 2 130 
(0,10) (0.18) (0.21) (0.22) (0.26) 
0.65 0.97 107 1,08 eer 
Coe Tty) (0.20) (0.23) (0,24) (0.28) 
0.04 0.30 Os31 0555 0.91 
(Onde) (Ove2) (0.26) (0.27) (OnB2) 
O.13 1) 12 Oy Omer -0,14 
(0.15) (0.26) (0.31) (0.32) (0.39) 
Onli 0.38 -0.41 -0.06 0.24 


Age of Family Head 


25-34 
Soe 
45-54 
55-644 
65-74 
ey. 


Urban 


RS 


0.50 0.59 0.40* 0.47% -0.85 
(O74) (0.19) (0.23) (0.24) (727) 
aie ves, 2.18 2.45 2.16 
(0,11) (0.20) (0.24) (0.25) (0.29) 
1.15 2.30 2.98 oa 2.68 
(0.11) (0.19) (0,23) (0.24) (0.27) 
1.60 535 Ke 3.42 3.66 3.33 
(0,11) (0.19) (0.23) (0.24) (0.27) 
1,58 3.02 3.80 4,50 443 
(Opie) (Ory) (0.25) (0.25) (0.29) 
1202 in6/ 1.72 2,81 Pash! 
(0.13) (Oped) (0, 24) (0.25) (0.28) 
1,91 4,09 5.20 5.51 Bch) 
(0.06) (0.11) (0.13) (Onis) (0.15) 
0.22 0.19 0.15 0,19 0.15 


gE 


XNot statistically significant at the 5% level. 
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TABLE 5.11 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
MAJOR SURGERY, BY YEAR 


—— ne i 
Se eS eS 


1963 1964 1965 1966 1967 
Intercept 4.12 5,06 5.12 5.85 9.54 
Family Income 00021 .00027 .00021 .00006* .00020 
(0.00007) (0.00006) (0.00007) (0.00007) (0.00007) 
Direct Charge 6.90 6,89 6.90 Dae 704 
(0.08) (0,08) (0.10) (ete) (G23) 

Spouse Absent 
Single Male -4,99 -5.58 -5.90 -6.37 SO 
(0.68) (0,69) (0.79) (0.84) (0.88) 
Single Female -7.59 -7.37 -7 41 -8,.01 ZONE 


(0.67) (0.68) (0.80) (0.86) (0.90) 


Children Present 


One Bare 3.46 S10 Tee Sts 5.20 
(0.77) (0.80) (0.93) (1,00) (1.08) 
Two -0.65 0.69 414 5.00 1,66 
(0.85) (0,88) (1,02) (1.09) Gh kes 
Three 3.44 eer Peay Bali 8.78 
(0.97) (ron) (1,16) (1.24) (33) 
Four 2,07 Geet -0,.07 3 tl Baro 
(1,15) (1.20) Gis) (1.46) (1.61) 
Five Plus (Sy PZ 3,82 * 40 5.61 -0,46 


Age of Family Head 


25-34 1.40* 1,58* 1,05* -0;61%* oo! 
(0.83) (0.85) (OTs) Glace) Gb E2”) 
35-44 5.00 5,86 5.34 5.02 2,80 
(0.87) (0.90) (1,06) (1.14) ies) 
45-54 8,69 3705 9. i 8, a tee 56 
(0.84) (0.87) (1,02) (i100) (ataete 
55-64 10.76 9.79 pela as) 13.69 9.99 
(0.86) (0.88) (1.02) (1.08) (leddy) 
65-74 10.85 Tiel 7, 14.57 15.86 13.14 
(0.93) (0.94) (1.09) Gis) (Glsakey 
75 + 5.94 7,86 9.60 11.56 9.92 
(0.95) (0.95) (1,08) (4,12) (1.16) 
Urban eece 2037 3.66 4,50 By ou 
(0.48) (0.49) (OnS7) (0.60) (0.62) 

2 


R 0.19 Obst) 0,14 Oelz 0.11 


¥Not statistically significant at the 5% level. 
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TABLE 5.12 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
MINOR SURGERY, BY YEAR 


Intercept 
Family Income 
Direct Charge 
Spouse Absent 
Single Male 
Single Female 
Children Present 
One 
Two 
Three 
Four 


Five Plus 


Age of Family Head 


25-34 
35-44 
45-5 
55-64 
65-74 
US as 


Urban 


Re 


1963 


0.92 


.00005 
(0.00001 ) 


6.44 
(0.08) 


=0N55 
(0.07) 
=0162 
(0.07) 


1964 


05 


. 00006 
(0.00001) 


6,69 
(Oa) 


-0.58 
(0.08) 
-0.66 
(0,08) 


-0,09* 
(0.06) 


0.14 


en 


1965 


1,35 


.00006 
(0.00001) 


6.45 
(0,12) 


0.53 
(0.09) 
~0.58 
(0.10) 


*Not statistically significant at the 5% level. 


1966 


ISH 


. 00004 
(0.00001 ) 


6.52 
(Omi2) 


-0.71 
(0.09) 
-0, 64 
(0.09) 


(Osi2) 


~0.04* 
(0.07) 


98 


1,80 


.00002 
(0.00001 ) 


6.98 
(0.15) 


-0,10* 
(0.07) 
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TABLE 5.13 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
ANAESTHESIA, BY YEAR 


1963 1964 1965 1966 1967 

Intercept 0.66 0.88 116 ya NOY 
Family Income ~ . 00006 .00006 . 00004 .00002 .00001* 
(0.00001) (0.00001) (0.00001) (0.00001) (0,00002) 

Direct Charge 6,68 6.90 6,68 Ve 6 6.97 
(0,07) (0,08) (0.10) (Ort) (O;d2) 

Spouse Absent 

Single Male -0,96 -0.95 “1,14 -1.43 -1.61 
(0,14) (0.14) (0.16) (Onl?) (Ov) 

Single Female -1,30 -1.20 -1,39 ~1,18 =, 53 


(Onde) (0.14) (O.f17 } (0.18) (Om? ) 


Children Present 


One 0.89 0.80 ine 1.14 Teen 
(0.16) (0.16) (0.19) (onze) (ee) 

Two 0.02 0.45 0.94 0.92 0.08 
(0,18) (0.18) (0,21) (O222)) (0.22) 

Three 0.95 0.68 0.92 ert 1807 
(0.20) (0,20) (0.24) (0.25) (0.26) 

Four | 0.50 127 0.06 0.79 2.03 
. (0.24) (0,24) (0.29) (0, 30) (Oren) 

Five Plus LV eoD tO 2,08 0.88 -0.37 


Age of Family Heaa 


25-34 0.61 0.53 0,38* 0.05* -0.52 
(0.17) (O17) (CORN) (0.22) (0.22) 

35-44 120d 0.89 0.65 0.79 0.50 
(0,18) (0.18) (0,22) (0.23) (ecg 

45-54 139 she) He 03 OR PS, 
(0,18) (0.18) (0.21) (Ovee) (Osea) 

55-64 1.89 1.39 1,64 nyeig) 1,29 
(0.18) (0.18) (Ored) (0 pa (0 21) 

65-74 1.55 ew) 2.01 ze ee) 
(0.20) (0.19) (0.23) (0:23) (0.23) 

oat (o)e'35) 0695 1.09 NS S, 0.85 
(0,20) (0.19) (0.23) (Oveo) (0.22) 

Urban 0.54 0.42 0.54 0.75 0.43 
(0 140)) (0.10) (One) (Gy12) (OR 

R 0.20 0.19 0.14 0.14 0.14 


¥Not statistically significant at the 5% level. 
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TABLE 5.14 


REGRESSION COEFFICIENTS, EXPENDITURES ON 
OBSTETRICS, BY YEAR 


1963 1964 1965 1966 1967 
Intercept Boe Bee 4,72 3.49 6.31 
Family Income .00001* 0.0% -.00003*  -.00005 -.00007 
(0.00002) (0.0) (0.00002) (0.00002) (0.00002) 
Direct Charge 5. 70 Bol 5.84 6.09 6.26 
(0,08) (0.08) (Olt) (0.14) (0.14) 

Spouse Absent 
Single Male 1,85 Sted 2.28 LPN 23537 
(0.25) (0.24) (0.25) (023) (0.23) 
Single Female ~1,86 a3 -1,58 -1,00 SAN O 


(0,24) (0.23) (0,26) (0.24) (G923) 
Children Present 


One 1.95 Beee 6.09 4,85 5,85 
(0.28) (0.28) (0.29) (0.28) (0.28) 

Two 5.15 Shr, (eysilt 20.29 22146 
(Oro) (0.30) (0.32) (0.30) (0,30) 

Three 1.86 1.07 £0.29 0.90 1ne3 
(0.35) (Om5) (0.37) (0.34) (0725) 

Four 3.00 4, 32 Ze7 2.98 Oot 
(0.42) (0,41) (0.47) (0.41) (0.42) 

Five Plus 4.85 3.20 425 1.76 4,09 


Age of Family Head 


25-34 2,00 Bao Zeou 2.40 -0.77 
(0.30) (0.29) (0.32) (0.30) (0.29) 

35-44 —olt6. 4 ~, 34 -4, 84 28) hes) 
(0.32) (Ono) (0.34) (0.32) (0551) 

45-54 =60,,03 -6,34 -7,61 ~5,10 -7e21 
(rs) (0.30) (0532) (0,31) (0.29) 

55-64 -4,20 -4,45 -5.94 -4, 39 -6.47 
(0.31) (0,30) (0.32) (0.30) (0.29) 

65-74 -2.90 -3.09 -4, 34 -3.30 5.43 
(0.34) (Ono3) (Ona) (0.32) (0.31) 

25 + -2,30 =2.49 Soe Bas ly, 74, 
(0.35) (On 33) (0.34) (0.31) (0.30) 
Urban . -0,06* -~0.18* say ste) 0.04% Ores 
(0,18) (0.17) (0,18) (0917) (0.16) 

Re 0.24 0,21 0.17 0,12 0.11 


*Not significant at the 5% level. 

+Positive levels of expenditure for single males may be due to the death 
of the spouse during childbirth, or separation or divorce shortly after 
the birth of a child. 
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increase over time. In the case of age, the 75 plus age coefficient 
also increases over time. The age relationship is obviously non- 
linear, although the minimum expenditure class tends to occur at an 
older age, 45-54 years than at the younger age classes. These results 
are weakened, however, by a lack of statistical significance of several 
of the individual age coefficients. Greater expense in the younger 
age classes together with single male expense in excess of single 
female expense may be explained by the incidence of accidents in the 
work force. The size of the rural-urban differential declines until 
the urban coefficient becomes negative indicating greater expense by 
rural families, 

The coefficients for hospital visits behave over time ina 
manner similar to home and emergency visits, They increase with the 
exception of those of the lower age groups, The minimum expense class 
occurs earlier, however, probably reflecting maternity expenditures. 
Again, though, most of the age classes exhibit a lack of statistical 
significance of individual coefficients, The tendency for single males 
expenditure to exceed that for single females may again be due to 
accidents, The income variable's coefficient is negative in sign and 
increases in absolute value over time. The possible reasons for a 
negative sign on this coefficient have been discussed earlier. That 
is, hospitalization may involve loss of income due to absence from work, 
Alternatively, it may be argued, low income groups require more 
hospital based eedenencted Finally, expense by families in rural 


areas tends to be greater than expense by urban families. This may 


i See Chapter Four, p. 72. 
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be due to the high "bed/patient" ratio in Saskatchewan, 

The coefficients for consultations indicate a positive 
relationship between income and expenditure, In addition, the size of 
the income coefficients shows a tendency to decline over time, The 
positive coefficient for the location variable reflects, no doubt, the 
greater relative accessibility of physicians in urban areas. The 
coefficients for absence of spouse, while statistically significant, 
are not very satisfactory since they indicate negative expenditure, 
This may again be attributable to nonlinearities, 

Turning to psychiatric services, the results are not very 
satisfactory. Many coefficients are not significant. In addition, the 
coefficients for single male, single female, and couples are somewhat 
weakened by nonlinearities. Expense tends to peak at family sizes of 
three children and at the middle age classes 35-44 and 45-54 years. 
Evidently older people receive fewer psychiatric services; they are 
simply old. 

The equations for laboratory services have a relatively high 
income coefficient, positive in sign. Further, there is a large 
rural-urban difference with urban families receiving substantially 
more laboratory work, “© This could indicate over-servicing in urban 
areas or lower quality of care in rural areas. Expenditure on labora- 
tory services tends to increase with age except for the age class VAs) 
plus years, which again has interesting implications for quality care. 

The coefficients for major surgery offer interesting comparisons 

eS This difference is mitigated to some extent by the fact 


that some rural laboratory work may be done in the hospitals and, 
therefore, not charged to the Medical Care Insurance Commission. 
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with hospital visits, since such surgery would be hospital based. The 
income coefficient is positive in sign contrasted with a negative sign 
for hospital visits. If the negative sign of hospital visits is 
associated wth income loss during confinement, presumably this would 
hold for major surgery also. But since the surgery coefficients are 
positive, the income loss hypothesis is excluded. It would appear 
then that the coefficients indicate different levels of utilization by 
income class, The rural-urban differential is relatively large 
suggesting that rural families do not seek or receive as much major 
surgical attention, On the other hand, the coefficients for minor 
surgery indicate the opposite, with rural families receiving more 
services than urban families. It is doubtful, but raises interesting 
questions, whether the deficit in major surgery is offset by minor 
surgery. 

The coefficients for anaesthetic services suggest a positive 
relation between income and expenditure with the now familiar tendency 
of the relation to weaken over time. The fact that surgery is performed 
in urban centres accounts for the positive sign on the urban dummy 
since anaesthetic services are complementary to surgery. Negative 
expenditures are again indicated for the single male and single female 
categories, a result which has earlier been attributed to nonlinearities. 

Finally, the coefficients for obstetrics indicate the expected 
tendency for expense to decline with age. In addition, there is a 
puzzling reversal of the marginal costs for the second child. In the 
first three years of the insurance plan's operation such extra costs 
are positive and then they become negative. This result may be due to 


a shift in billing practices of physicians, but this would require 
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further study. Finally, the location coefficient indicates small, and 
not statistically significant, differences between rural and urban 


PaMiseres: 


Expenditure on All Services by Type of 


Practitioner, 1963-1967 


A separate regression equation was fitted to the data for 
expenditures on all services rendered by general practitioners. Such 
an equation was estimated for the data for each of the years 1963 to 
1967. Table 5.15 contains the estimated coefficients. 

The behaviour of the income coefficient is particularly 
interesting. In the early years, the income coefficient, while 
positive in sign, is small and declines from 0.00041 in 1963 to zero 
in 1065,~" From 1966 onward there is a reversal in sign and the 
absolute value of the coefficient increases. That is, in these latter 
years increases in income tend to be associated with decreases in 
expenditures on general practitioners’ services. Have general 
practitioners' services become an "inferior" good? 

The behaviour of the coefficients for single male and single 
female are just the reverse of what was observed for expenditures on 
all services, The point estimate for single males' average expenditure 
on general practitioners' services is greater than the corresponding 
estimate for single females in 1963 and 1964, However, for 1965 and 
subsequent years this pattern is reversed with single females having 
the larger average expense. 

The relationship between age and medical expense for general 


No statistical tests were performed to determine if these 
differences are statistically significant. See n. 16, p. 87. 
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TABLE 5.15 


REGRESSION COEFFICIENTS, EXPENDITURES ON ALL GENERAL 
PRACTITIONERS' SERVICES, BY YEAR 


—_——- + 


1963 1964 1965 1966 1967 

Intercept 2126 Ag sak 30.95 27.94 39.70 
Family Income 00041 .00031 00.00% -,00014 -,0002 

(0.00008) (0.00008) (0.00) (0.00008) (0.00007) 

Direct Charge (IAG Ye 2.40 2205 2.42 ale 


(0.06) (0.06) (0.07) (0.08) (0.09) 


Spouse Absent 


Single Male legis Shae =18,05 =) oly Sener | 
(0.81) (0.82) (0.87) (0.90) (0.91) 
Single Female =1/1,.33 -15,26 BiGeOu AO el7ei2 


(0.80) (0.82) (0.88) (0.93) (0.93) 


Children Present 


One Ome 14,29 20.41 20.18 22.49 
(0.92) (0.95) Chae) (1.07) (4a) 
Two 11,83 12516 11.45 10,50 TAs 
(201) (1,05) (td3) (ly 387.) (i320) 
Three ieee? 151 Sill die 13,93 
(1.16) (1,20) (1.29) (33) (1.38) 
Four 13.60 12. 54 9,84 14.80 Wey? 
(11337) (1.42) (1.52) CES) Cio?) 
Five Plus S98) 19,22 23.58 19637 15.76 


(1.36) (eu) (1.50) (1.55) (1.68) 


Age of Family Head 


25-34 7.20 5.60 3,18 1.04 =9.25 
(0.99) (1,01) Glad) (1.16) (1.16) 
35-44 p02 51 -0.53 3.67 -4,10 
(1303) (1.07) (1.18) (122) (lees) 
45-5 4.79 3.32 0, 56* 4,88 -1,83* 
(1.00) e103) (153) ‘ 18) ‘ ae 
55-64 ; lei. 11.54 8.77 heals , 
(19.02) (1.04) GIESED) Giz16) (1,15) 
65-74 12,81 47.41 16,26 Dies 14.13 
(4940) (1eL2 ) (1.21) (1.24) (feet) 
75 + 14, 7H 17,69 15.09 29.24 24.70 
(1.14) (i ed20 (1.20) (122 view eile) 
Urb -8.93 -9.28 -9.89 -9,.31 -10.30 
ee CRONIES TEN Oh 
Re 0.20 0.20 0.20 0.19 0.17 


A 


*Not statistically significant at the 5% level. 
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practitioners’ services appears nonlinear for the years 1963 to 1965, 
with the same decline in expenditure for those over 75 years of age 
as noted for expenditures on all services, 

The negative sign and increasing absolute magnitude of the 
location variable indicates that utilization of general practitioner 
services is less per family for urban families and that the disparity 
is increasing. It will be recalled, of course, that the model assumes 
no interactions between the dummy variables. Thus, part of the larger 
expenditure of rural families may be due to larger families in such 
Hse 

Similar equations were also fitted to the data for expenditure 
on all services provided by specialists. The estimated coefficients 
are presented in Table 5.16, The model seems to be less satisfactory 
since estimates of negative average expense are obtained for several 
family types. The linearity assumption was offered as a tentative 
explanation for such results in previous discussion, 

The coefficients on the income variable are much larger in 
size for specialists’ services than those obtained for general 
practitioners' services. The tendency for higher incomes to lead to 
greater use of specialists' services declines over time with the 
exception of a departure from the trend in 1964, 

The point estimates of average expense are larger for single 
males than for single females for all of the years. Also the 
coefficients for the 75 plus years age class are always smaller than 
those for the previous age category. 

The coefficients on the location variable indicate substan- 


tially larger average expenditure for specialists' services by urban 


*2¢ pe 


isswfed. anor onzetnt 


= : dove of weflinst rental of sub sd yen @etiine> [ese ssudith 


i 
7 ewitfaegxs ‘tot alsh add ot betsit otla’ 943 eaotsaype: Serene 


i adtisleitisoo hatamitae sci ntuilelsage YW be hiveyg, Benivaee) 
ate P . ks 4 4 ~ 4 a ae " oT » ° rT Ral i ‘ 
4 10g JEL aL. be a lw mts*9 fabom . + 4% . aidgtT ts tf be ssapeesg 93 
- i : ” ee 
1Ssve )Pobso ERIS O-o15 -eslsqxes egstave eyiseogen toe Bad asin tal 
U oe 
OVA ‘ a = 3 rs xt } ‘3 if ats fv Ai ¥ U . hss 
fol f vowed ad 
: at 92 Sun 9%6 aldsty emia sit no esnete Pres 
; oe 


fananes2 et hat ichG saots oait_cee lives (age tkettae seas 02 sate 


od Real-o: weOnt er oy ix fa we" ‘no bhwat ad ae a7 Paks ae fs 
+ hea ont “seriy ts ‘ x33 i «Booey rine egentod SG 


v 


a 
t+ > Py — - ¢ Ve mo , f “Pure ~ 2 
SitJ rw is *eVvo asniliojed SD LVIOG e:2itsfosde 0 


A a ee ee me a 
4 #HOGl nl bregt adi Hort etataageh Se nC 
7 . z 


elpnte 16) sey Tel Sts genegns oheteva To Badenitaa & 


veiA * etesy wil ‘torte tol esls 
7 ea a - - > 4 » ~ ‘ Fi 
7 : CANT TS1LaNS 2VSK le Sie wes fo e235 SLBEY, itu Lat @' a -) 


; ts 
ae ; * (s0nesea 


1 i engiaits etaecifal sidsivey serach 
5 | 


dedi yo seolvuse “2tetiatoeqe 7m 


tae ds bem 


arene 
Family Income 
Direct Charge 
Spouse Absent 
Single Male 
Single Female 
Children Present 
One 
Two 
Three 
Four 
Five Plus 
Age of Family Head 
25-34 
35-4 
45-54 
55-64 
65-74 
ey 


Urban 


Re 


107 


TABLE 5.16 


REGRESSION COEFFICIENTS, EXPENDITURES 
ON ALL SPECIALISTS' SERVICES, BY YEAR 


1963 


-1,70 


.00077 
(0.00008) 


eels: 
(0.06) 


-5,00 
(0.84) 
-8.90 

(0.83) 


6,64 


(1.41) 


1964 


-0.40 


.00107 
(0.00008) 


4,48 
(0.07) 


18.44 
(0.64) 


OuarS 


1965 1966 1967 
-0,08 1329 74d 
.00085 .00060 ,00052 
(0.00009) (0.00009) (0.00010) 
4,70 ae 6.39 
(0.08) (0.09) (OBI?) 
-7.56 -7.99 Se) 
Gers) C07) (1,210) 
E1010 -10.95 =12.86 
(1.04) (7.10)) (126) 
8,91 7674 ice: 
(1.20) e278) (1.52) 
4, 63 4.70 3.29 
(Liga) (1.40) (1.63) 
1.85 2,63 9,24 
(1.50) (1.59) (1.88) 
£99 2.83 oper 
Ges) (1.87) (2527) 
t.9 L262 Sey, 
(1.75) (1,84) (2.29) 
4,52 2.99 -2,54* 
C30) GUST. (1.57) 
Jaye 2 mo 6.69 
Gi) (1.46) (ies) 
10.38 10.18 8,26 
(ae) (1.40) (1,58) 
14,80 17.75 13.14 
(i532) G38) (1.56) 
er, 17 23550 18.95 
Ge (1.47) (1.68) 
ieee 16.99 Seale 
(1.40) (1.44) (1.63) 
20.69 20.95 22.21 
(0.74) (ov77, (0.88) 
hs cis 0,14 Opie 


¥Not statistically significant at the 5% level. 
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families reflecting, no doubt, the availability of services in urban 


centres, 


The Distribution of Medical Services 

The regression coefficients from the equations that were fitted 
for the dummy variable models may be translated into point estimates 
of average utilization for each type of family. The regression model 
assumes that the coefficients are additive. Thus, as stated above, 
the coefficients for single males may be added to the intercept, or 
base estimate, to get a point estimate of average expense for single 
males, Table 5.17 presents such estimates for the 1967 regression 
equation from Table 5.3, The income, direct charge, and location 
variable have been excluded from the equation. 

Location was excluded to simplify the statistical presentation. 
As a result, therefore, estimates are presented for families regardless 
of location rather than separate estimates for rural families and for 
urban families, Income and direct charge are excluded because they 
are continuous variables. The calculations of point estimates of 
average expenditure when based upon the dummy variables alone have a 
straightforward interpretation, That is, a statement can be made 
about the expected expenditure of identifiable socio-demographic 
classes of families. If the continuous variables are included, the 
point estimates of average expenditure assume constant income and 
constant direct charge. They do not correspond to an identifiable 
population group. An additional reason for excluding these variables 


is that the equations correspond to those used in another study. 
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The point estimates of average expense are of interest because 
they show the distributional aspects of choosing a uniform premium, In 
addition, a check on the estimates may be made by combining the data 
in Table 4.2 and the data in Table 5.17. If the number of families in 
each class is multiplied by the point estimate of average expense for 
that class and the resultant amount cumulated, an estimate of total 
cost can be obtained, The total cost so obtained is $2.6 million 
compared with the total cost for 1967 of $2.8 million from Table 3.2. 
If population distributions similar to Table 4.2 were available a 
‘comparison could have been made with the total cost of the medical 
care scheme in that year. 

The ability to derive point estimates from the model will be 
drawn on again in Chapter Six which considers the effects of the 


introduction of utilization fees on family medical expenditures. 
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CHAPTER VI 
THE EFFECTS OF THE UTILIZATION FEES 


The Medical Care Insurance Plan has been in continuous 
operation in Saskatchewan since July 1, 1962. The analysis in the 
previous chapter focused on the years 1963 through 1967, The last 
six months of 1962 were excluded from consideration because of the 
unusual circumstances associated with the introduction of the plan, 
while in 1968 a number of structural changes took place. larst, a 
utilization fee on visit items was introduced, Second, the schedule 
of fees was increased, actually in two steps. Thus, an analysis of 
1968 expenditures requires separate consideration, | 

The ‘rele of this chapter are: (a) to analyze the efforts 
of utilization fees on the total cost of the medical care program; 
(bo) to analyze the effects of the utilization fees on medical expendi- 
ture by various family classes; and (c) to examine the differential 


impact of utilization fees among the components of medical services, 


The Effects on Total Cost of the Plan 
In order to assess the effects of the utilization fees on 
total costs of the medical care plan, it is necessary to predict what 
total costs would have been in the absence of such fees, In addition, 
it is difficult to account for the effects of the AIS in the 
schedule of fees. Predicting medical care costs in the absence of 
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utilization fees is hazardous because of the brevity of the historical 
experience. With only five full years of experience extrapolation of 
costs may involve large errors in the predictions, Nevertheless, such 
Predictions must be made if the effects of utilization fees are to be 
assessed, 

The total costs of the Medical Care Insurance Plan increased in 
current dollars from $18.27 million in 1963 to $23.38 million in 1967.+ 
This represents an average annual growth rate of 4.8 per cent. Figure 
6.1 shows the behaviour of total costs over the period. A linear 
regression equation fitted to the five observations on expenditure and 
time is included in the figure. The extrapolated estimate of medical 
care cost for 1968 is $24.49 million, This prediction, however, cannot 
be compared directly with the actual level of expenditure for 1968 
since that figure includes the effects of a price increase through a 
change in the fee schedule, 

A crude estimate of 1968 expenditures minus the effects of the 
fee increase may be obtained by costing 1968 services at the average 
cost per service for 1967 services. The number of services in 1968 
was 4,804,000 and the average payment per service in 1967 was $4.75. 
yielding an estimated cost of $22,819 million for 1968.° Thus, the 
effect of the utilization fee, using this estimate, SA to reduce 
expenditure from an estimated $24,486 million to $22,819 million, or 
by about 6,8 per cent in 1968, Of this $1,667 million reduction in 

‘Medical Care Insurance Commission, Annual Reports, 1963 and 
1967 (Regina: Queen's Printer). 


eMedh eal Care Insurance Commission, Annual Report 1968 (Regina: 
Queen's Printer, 1968), pp. 40 and 42, 
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cost, over one half, or $1,254 million, was lost by increasing the level 
of the fee schedule, 

The above analysis is over-simplified because it does not take 
into account population changes, In Chapter Two, it was argued that 
the appropriate decision-making unit is the family. If so, population 
changes may be accounted for by expressing costs in per family terms. 
Figure 6,2 shows average payment per family receiving benefits for the 
years since 1963. Comparing 1967 and 1968, the utilization fee appears 
to have had little effect. This may be due to the change in prices. 

A more vivid picture of the effects of utilization fees may be 
obtained by expressing family utilization in quantity terms, Figure 
6.3 shows the average number of gules per family receiving benefits 
for the years 1963 through 1968, A logistic growth curve was fitted 
by the method of selected points to the 1963 through 1967 observations. 


The equation has the following form: 


k 
10% + bX, 
where Y, is the quantity of services per family receiving benefits and 
X. is time. Upon examination, an equation of this form fits the data 
extremely well, Extrapolating the curve to 1968 yields an estimate of 
17.15 services per family in the absence of utilization fees, compared 
with the actual value of 16,19 in 1968, This represents about a 6 per 
cent Carine in overall utilization which may be a result of the 
utilization fee. 
In summary, the overall effect of utilization fees in 1968 would 


appear to be that they reduced utilization by between 6 per cent and 7 
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177, 
per cent depending on whether the quantity of services per family or 
the total expenditure at 1967 average costs estimate is used, Esti- 
mates in dollar terms are clearly understatements. The above estimates 
indicate the range of the overall effect or average effect of the 


utilization fees. 


The Effects of Utilization Fees on 
Selected Family Classes 


The impact of utilization fees may vary by type and size of 
families. Indeed, the crucial issue in evaluating the effects of such 
fees is the relative magnitude of this effect on various classes of 
families, An evaluation of these effects requires some method for 
predicting what expenditures or utilization by various categories of 
families would have been in the absence of such a policy, 

The model developed in Chapter Four may be used to get Point 
estimates of average expenditure by year for several categories of 
families, Table 6.1 presents estimated coefficients for the equations 
fitted to the annual cross section data on family eat cat expenditure 
and the set of dummy variables that define family categories, As 
noted above, tre estimates of average expenditure can be obtained for 
a given family category by summing the coefficients of the appropriate 
dummy variables, Thus, for example, the point estimate of average 
expenditure for a couple with family head aged 35-44 and two children 
is $30.14 plus $16.73 plus $13.83 plus $13.42, or $74.12 for 1963. 
Similarly, all the permutations of the dummy variables may be evaluated 
to get estimates for other family classes, Table 6.2 contains a 
complete set of such estimates for 1968, A similar set of estimates 


could be computed for 1967 for comparative purposes to show the 
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TABLE 6,1 


‘REGRESSION COEFFICIENTS AND STANDARD ERRORS, FAMILY 
EXPENDITURE AND FAMILY DUMMY VARIABLES, BY YEAR 


1963 1964 1965 1966 1967 1968 


Intercept 30.14 36.44 42,88 40.62 58.67 65.04 
Spouse Absent 

Single Male ee 7 eee 9 29.1 | 9 =26,300 8-3 7.055 ee 1 oe 

(U5G0 ase 4, 38) eee 1849 ems (T255) eee Gem Kir) 

Single Female -27.22 -30.49 =205 70 ~29.62 = Ol oe -31.27 


(1, 280 ae 1,35) ene 1, 51 )0 a5 (1.59) eat ie 70m 2K 1.78) 


Children Present 


One Ome e129 Same 30.19 31.93 29.24 
Cie 5000 te G62 am 81577 ome (1.87) eal 2.09)m K2519) 
Two 13505 15559 16.00 17.00 103.52 shears) 
(1.65 )het (1.78) ea 1.94 ny (2.05) mel2n2oyn (2.34) 
Three 16.46 14,94 yas alg} 14,78 25.54 16.93 
(i588 )ee 9 (2903) (2522) (2553) 02.59) weenie) 
Four 10,63 hed Ea 8,81 17.20 14,71 10.38 
(2023)0ee (2:40) ee 28 62)) wi 2, 75) Oe os ee 3.7) 
Five Plus 21205 18.88 28.93 16.41 13.09 25299* 


(2, 210s (2. 38) 4(258)0me (2.70) ere 3516) s 13534) 


Age of Family Head 


25-34 13.94 12,24 Ore 1 OF gene. 6 Sue ee 
(ie 6100 Oe, 71) e193 ame (2.02) aml 2517 Ja eae 23) 

35-44 13.42 11.88 8.56 12.82 Cra ete 
(15 67 ame (1280 eq (2t02)9 we (2.13) ieee 30)e (2.40) 

4y5-5yy 15.14 15.06 1177. 14,68 5.30 eal 
(1261 a(t 7) 194) (2505 au 2046) ee) 

55-64 21.15 26.04 23.82 28.51 16.78 14510 
(a), 65s wat) 75.) Or (1 od (2502) ee 02215 )e (2.23) 

65-74 31.97 37.43 38,24 45,68 32.46 31.88 
(i. B0)e (1.90) 89 (2.08 )s a8 (2516) (2332)6. -1(2.41) 

(Ashes 26.05 32.54 29.45 46,87 39.91 43,59 
(iGseun( 1 90)am(es 06g unaetd Jaume (2-25) (2.34) 

Re 612 ,12 13 £13 11 .10 


a cen anna 


*Significantly different at the 5% level from the 1963-1967 structures. 
See p. 122. 
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effects of the utilization fee. Such a comparison, however, does not 
take account of the effect of time on family utilization of medical 
services and would, therefore, understate the cases Actual 1968 
expenditure estimates must be compared with expected expenditure in 
the absence of utilization fees, 

The procedure for predicting family average expenditure in 
1968, assuming no utilization fees, is as follows. Fach of the 
row coefficients in Table 6.1 has a sampling distribution since, over 
time, a given coefficient, such as the coefficient for couples (or 
intercept), is a random variable. This random variable may be regressed 


on time by fitting an equation of the form 


CGC.) = 4 + Dele + u, 
i a a 


where C. is a coefficient (in this example the intercept) on which 
there are i = 1, 5 observations; qT, is time, and us is an error term. 
Table 6.3 shows the equations fitted to each of the coefficients from 
Table 6,1. These equations may be used to predict the value of the 
coefficient for 1968, The predicted values of the dependent variable 
for 1968 are also shown in Table 6.3. The sign and magnitude of the 
regression slopes in column two shows the direction and amount of 
change in a given coefficient over time. Thus, for example, the age 
coefficients decline over time for younger age groups and increase by 
small amounts for the two oldest age categories. The entries in 
column four are the predicted values of the coefficients for 1968. 
anor of course, does it take account of changes in family 
income, However, as noted above the marginal propensity to consume 


medical services is small, In addition, changes in average family 
income are not very large. See Table A.6 in Appendix A, 
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PREDICTION EQUATIONS, FAMILY EXPENDITURE FOR 1968° 


Intercept 
Spouse Absent 
Single Male 


Single Female 


Children Peetente 
One 


Five Plus 

Age of Family Head 
25-34 : 
35-44 
45-5 
55-64 
65-74 
(ah as 


athe t statistics are in brackets below the coefficients. 


Intercept 


29.35 
(4,41) 


30.63 
(5.17) 


23.76 
(4.25) 
16,14 
(4,31) 
18,41 
(5.52) 
25.14 
(4.35) 
34.38 
(5.74) 
(SE |S 
(3.60) 


TABLE 6,3 


Slope 


6212 
(3.83) 


~3.02 
(-2.86) 


121 


Standard 
Error 


5.06 


3. 34 
dey, 


3.97 
Beil 
4.95 
4, 24 
5.64 


534 
3257 
3.18 
5.10 
Oele 
5.92 


Othe Y are presented as first differences here for compatibility. 


See -p..05. 


* Not statistically significant ata = .10. 
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Statistical tests have been performed to determine if the 
observation for 1968 belongs to the same linear structure as the 1963 
to 1967 Seecryations a The procedure is equivalent to asking whether 
the observed 1968 value is within about two standard errors of the 
predicted value. ‘The observed values for 1968 that are statistically 
significant at the 5 per cent level are noted in Table 6.1 and all 
subsequent similar tables, 

Many of the observations are not statistically significant but 
this is expected. A priori the 1968 observed values are expected to 
be smaller than the predicted 1968 values as indeed they are in most 
cases. However, the amount of this difference is not so strong as 
hoped for, The problem is, of course, that with only five observa- 
tions, very large deviations are necessary to be statistically 
significant, In the case of couples, for example, the deviation would 
have to be large enough to imply reductions in expenditure in excess of 
20 per cent in order to be statistically significant. Deviations of 
lesser magnitude are obviously economically significant although not 
statistically significant, As the Wonnocotts point out, "We therefore 
must distinguish between statistical significance, and practical 
importance, "9 

As a check against the reliability of the predicted coefficients 
in Table 6.3, an alternative procedure for obtaining predictions for 
1968, assuming no utilization fee, was tried. The procedure was to 


“aie J. Johnston, Econometric Methods (N.Y. and Toronto: 
McGraw-Hill Book Co., Inc., 1963), p. 37. 


Op H. Wonnacott and R. J. Wonnacott, Introductory Statistics 
(N.Y. and Toronto: John Wiley & Sons, Inc., 1969), p. 179, n. 3. 
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125 
estimate the coefficients using the experience of families in the first 
three and one half months of that year; the period prior to April 15th, 
An equation of a form similar to those fitted to the annual data and 
presented in Table 6.1, was estimated using data on family medical 
expenditures in 1968 prior to the introduction of utilization fees, 

The coefficients from this equation were then weighted by a sufficient 
proportion to make the time period equivalent to one year. That is, 
since the period covers only three and one half months the coefficients 
ere multiplied by 3.47. These coefficients are presented in Table 6.4 
together with the coefficients obtained using the sets of annual data. 
In comparing the two sets of predicted coefficients it must be noted 
that the estimates using the data for the period prior to April 15th 
do contain some effects of a price change, The rate of payment under 
the old fee schedule was increased from 85 per cent to 95 per cent for 
home and office visits as of November 1, 1967, In addition, there are 
seasonal factors involved. The first quarter of the year usually 
accounts for about 26 per cent of total “aang On the whole, the 
differences between the two methods of estimation are sufficiently 
small as to lend credibility to the estimates. In subsequent analysis 
the first method of estimation will be used. 

The predicted coefficients in Table 6.3 may be evaluated to 
get point estimates of average utilization by type of family for 
comparison with similar estimates provided in Table 6,2 A complete 
set of such estimates for all permutations of the dummy variables 


which describe family characteristics is presented in Table 6.56 


Branearth Branch, Medical Care Insurance Commission. 
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TABLE 6.4 


COMPARISON OF TWO METHODS OF PREDICTING 
1968 FAMILY EXPENDITURE 


33 Months Projected 
hee ee Using Time 
by 3.47 
Intercept 60.86 60,12 
Spouse Absent 
Single Male | -40.92 = ynos 
Single Female -34,44 -31.84 
Children Present 
One 38.87 38, 32 
Two poly, 13.04 
Three 105 3¢ 22,17 
Four . 13.44 16,14 
Five Plus 30.56 11.44 
Age of Family Head 
25-34 | 7.44 -13.04 
35-44 9.29 3-50 
45-54 | 11.76 6,38 
55-64 24,13 | 21.38 
65-74 } 40,30 39.93 
25 4 | 45,10 45,98 


ncn aa 


- 


ay ; : ; 7 
¢ i aa 
pe td 


125 


Seauiguysancntensuscamunameamesassssepamssanessasetee A A : 2 


€6°92LT Ze °69T 24° 0ST 9L°SET 68 °ceT SE°OTt 6€°62T usIpT yo +6 
64 °S9OT gg °dST C€*6ET eee try T2T 16 °HOT G6°2TT uerpTtyo + 
9€ °6HT ete 61 S2r 6T°SOT 0€ SOT 22°88 TS°TOT uezptTyyo € 
61 °22T LS °61T Ade Oy! Z0°98 €T°Cs 09°99 19°62 uesIpT Tyo Z 
ST HTT €S°90T 86°28 86 °zd 60°02 9S°CS 09°99 PIFYD 7 
Ze°Sd 12°89 99 °6h 99 He HAAS te °ST 82 °Sz ueIPTTyO QO 
eTeWaq eTSuts 
oS °TLT 16 °C9T 9€°SHT 9€°0€T Laeacy t6*OTT 86 °E2T UesZPTTYyoO +5 
80 °09T dt °2St 26° CET 26 “OTT €O°9TT 0S °66 4S °STT uezpTtyo +t 
S6°CnT CE OCT CL OTT SLecot 68°66 9€ °C 07°96 uezpTTyo ¢ 
92° T2T OT HTT 19 °S6 19°08 2L-L6 60°19 CS °trd uezp[tyo Z 
HZ ° SOT Ae ant 25°28 ZS2L9 89°79 ST °Sh 6T°T9 PITYo fT 
Zh Od 08°29 Goth S2°62 9€°92 €8°6 a0 2e uerpLTyo O 
STeW eTSsuts 
L£°802 Sim 0d 19 °2QT 09 °Z29T cL HOT 61 °ShT €2°T9T uerpT Tyo +6 
CC°L6T ch °68T IS ag! 9T°9ST Sz°est S2Z°9CT 62 °6hT UeIPTTYyo +4 
02° TST 8S ELT €o°SSt €0° OT sgn rai S18 19 °O2T S9°CET uerptTtyo ¢ 
€0°6ST TH TST 98°ZET 98°ZTT 20 -T1E _ tt? 86 St TTT uezpTtyo Zz 
66 °SHT LE “SET 28 °6TT cS HOT €6°TOT 017 °S9 th 86 PITyO fT 
£02201 SO°O0T 0S*TE 0S °99 T9°C9 80°Lh ZT °09 ueIpT Tyo ae 
S3eT nop 


+64 42-59 19-55 nS-St ar-SE n€-S2 nZ-8T 
peey ATqwey jo e5y 
: | 
Gd NOLLVZITILA ON DNINNSSV 9961 ‘ASNHGXA ATINVA CELOIOWYd 


S°9 FTavL 


a 


 - SEH WOETASTITTU OW OUINUZEA B20r ,REMEIKE VIMe 
a ‘ 7 : ; 


heoH yilwel to epA 
re fhoe2E 


ee ee a et —_~—— en 


— oe ee ow Pe 


[Yi t- 


a 
y 
’ 


ale : iin 6 
«7% site kw } ACS a 4 7 
s r —— +. #| : 
’ i. ‘ Ls Tish. 6S : - 
r £*} $ ¢ .o5) - 

rf . NSA CsiD. + 

“ € : 
z e 5 P q 

PS 6 Ee mG SS a oe Ee en : = 


126 
Estimates of the effects of the utilization fee by type of 


family can now be obtained by comparing Tables 6.2 and 6.5. The latter 
table contains predictions of average family expense in 1968 assuming 
no utilization fees, The former contains estimates of actual average 
expense by family for 1968, Estimates of the effect of utilization 
fees on average expenditure for the various categories of families 
are presented in Table 6.6, The figures in this table show the 
percentage change in actual 1968 average expense per family over 
average expense per family predicted on the assumption of no utiliza- 
tion fees, Thus, the entry in the table for couples with head aged 
18-24 years and no children indicates that actual expenditure in 1968 
was 8,2 per cent greater than predicted expenditure, The utilization 
fee apparently has no restraining effect on such families, On the 
other hand, the entry for couples with head aged 55-64 years and four 
children indicates a 14.1 per cent decline in expenditure as a result 
of the utilization fee, In general, the data in the table suggests 
that the deterrent effect of the utilization fee is greater the larger 
the family and the older the head of the family. An exception to this 
is the case of families with five or more children, It is not readily 
apparent why the effects should be relatively lower for this category, 
A difficulty with the above analysis of the effects of utiliza- 
tion fees on various classes of families is that again the estimates 
are in dollar terms. The data for 1968, upon which the point estimates 
of actual average expense were based, contains the effects of a revision 
in the fee schedule and again an adjustment must be made. To eliminate 
this effect the equations presented in Table 6,1 were re-estimated 


using quantity of services as the dependent variable and the same set 
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of dummy variables describing family characteristics as independent 
variables. The resulting estimates are presented in Table 6.7. 
Similar extrapolation procedures based on regression of the coefficients 
on time were applied to get predicted quantity of services per family 
for 1968. Table 6.8 contains the separate regression equations for 
each of the coefficients from the cross section equations, Table 6.9 
shows the point estimates of actual quantity of services per family 
for 1968 which are derived from the 1968 regression equation in Table 
6.3. The corresponding point estimates of quantity of services per 
family that are predicted for 1968 in the absence of utilization fees 
are presented in Table 6,10. The effects of utilization fees on 
various categories of families are shown in Table 6.11. 

The differences between the effects shown in Table 6.6 and 
Table 6,11 illustrates the amount by which estimates in dollar terms 
understate the impact of utilization fees. The tendency for the 
impact to be felt more by larger families and older families is again 
evident. The fact that this effect is carried over into families with 
five or more children suggests that some of the reduction noted above 
for dollar estimates, may be due to price changes on the particular 
bundle of services taken by such families. Even in quantity terms, 
however, the magnitude of the effects for the families with five or 
more children is surprisingly lower than the effect for smaller 
families. The above argument may also hold in the case of families 
with a head aged 75 years or more, The percentage reductions in 
dollar terms are small whereas in quantity terms they are closer to 
the 65-74 age class. Both of these situations may be a result of the 


inability to specify interactions effects in the model. That is, if 
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TABLE 6.7 


REGRESSION COEFFICIENTS AND STANDARD ERRORS, 
QUANTITY OF SERVICES PER FAMILY AND FAMILY, 
DUMMY VARIABLES, BY YEAR ; 


ee 


1963 1964 1965 1966 1967 1968 


4, 38 5.70 7.08 6,66 9.65 9,80 


36 3203 3.95 2.88 3.18 3.68 
(0037 me Os42)0 (0,105 )0e (0,48) (0555) 5 5(0,53) 


Age of Family Head 


25-34 
35—lus 
45-5) 
55-6 
65-74 
75 + 


7,46 8.72 Chis eibbhsh) weaken | shay 
(0f31). (003%) (0:36). (0.38) (0.39) (0.37) 


Coefficients are presented in marginal form, See p, 65, 
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TABLE 6.8 


PREDICTION EQUATIONS, QUANTITY OF SERVICES 
PER FAMILY FOR 19682 


Intercept Slope Re tg a ace 
Intercept Be25 V5 0,82 10.14 0,82 
(3.78) (4.45) 
Spouse Absent 
Single Male =POtSG: -0, 64 0.89 -6.50 0795 
(-7. 28) (-5.86) 
Single Female 4,07 -0,15* 0,22%* 4,95 O51 
(-7.67) (-0.93) 
Children Present* | 
One 2.48 0, 64 0.75 6,30 0.56 
(4.22) (3.59) 
Two 1,88 214 96 aes 0.05 
(35.88) (9,22) 
Three 2.07 npr 68 3.39 O22 
(8.92) Gui, 
Four 1.49 1.18* Omao 2.59 0.39 
(3.59) (1.49) 
Five Plus 3.50 =0,07% 0,06%* Bano 0.47 
(7.10) (-0.45) 
Age of Family Head 
25-34 3.40 =0 290 72 2197 685 
(3.82) (-3. 34) 
35-44 3.31 -0,41* 54 0.83 Bei 
(5.49) (-2.27) 
45-54 3.64 -0,33* 48 1.64 49 
panes) (-2.16) 
55-64 6.07 -0,33* Lyly 4,09 251 
(11.28) (-2.03) 
65-74 6.95 0.45% 14 9.63 1,09 
(6,06) (1.29) 
75 + 5.93 iy ste) 64, 14,09 ibe ail 
.75) (2.85) 


*The t statistics are in brackets below the coefficients, 


. The Y are presented as first differences here for compatibility. See 


DeenOo. 


* Not statistically significant at the 10% level. 
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the large families and those in age category 75 years or more are 
situated in rural areas this could explain the above results. 

In summary, while the overall effect of the utilization fee 
resulted in a modest 6 to 7 per cent decline in the utilization of 
services the impact was differentially distributed among classes of 
families. These efracie ranged from a low of virtually no effect to 


a high of reductions in excess of 24 per cent. 


The Effects on Families by Type of Service 


Utilization fees were not imposed on all services performed by 
physicians. Rather such fees were imposed on visit items and procedures 
done in offices or out-patient departments: specifically, home and 
office visits and. emergency and hospital out-patient visits. Conse- 
quently it Brogidine possible to observe differential effects of the 
utilization fee between types of services that are predominantly visit 
items and other services less closely linked with visits. 

: The service categories used in this study are derived from the 
“major purpose groups" used by the Medical Care Commission. Those 
groups are listed in Chapter Three.’ The categories considered here 
are: complete examinations, regional examinations, home and emergency 
visits, hospital visits, laboratory services, major surgery, and minor 
surgery. The first three categories comprise the services for which 
utilization fees are applicable, although utilization fees are also 


8 
common for minor surgical procedures. 


’See Pe 556 


Sohis refers to utilization fees on physicians’ services, as 
distinct from utilization fees for hospital stays which are part of 
the Hospital Services Plan. 
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The method of analysis is the same as used above for quantity 
of services by type of family, That is, regression equations are 
estimated using dummy variables to define family characteristics. 

The resultant coefficients are used to predict coefficients for 1968 
on the assumption of no utilization fees. The 1968 oem eae coef - 
ficients and the coefficients estimated from 1968 data are then 
evaluated to get point estimates of average utilization by type of 
family. The differences in the two sets of estimates indicate the 
effect of the utilization fee, This procedure is repeated for each 
of the seven categories of service listed sean” 

The effects of utilization fees on “complete examinations" are 
presented in Table 6,12. Surprisingly the percentage changes are, 
with few exceptions, positive, Only seven of the family categories 
show a negative change. This would suggest that the imposition of a 
$1.50 utilization fee led to an increase in the quantity of complete 
examinations provided to patients. This increase in complete examina- 
tions may be the result either of a shift in the preferences of 
patients, or of a shift in the billing practices of physicians, or of 
both, 

Consider the hypothesis that the rise in complete examinations 
is attributable to a shift in billing practices of the physician, A 
shift in billing practices may result from either of two factors. The 
imposition of the utilization fee reduced the net return to the physician 


Isee the Statistical Appendix for all the tables underlying the 
procedure, 
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10 
In the case of a regional examination, the 


from a patient contact, 
general practitioner receives from the Commission 85 per cent of 

$4.00 minus the utilization fee, A complete examination for an adult 
yields 85 per cent of $8.00 minus the utilization Teche The addi- 
tional revenue may induce the physician to perform complete examina- 
tions or to submit claims for them instead of regional examinations 
whenever possible, 

A second possibility is that the shift to complete examinations 
arose from confusion surrounding the change in the fee schedule in 
August 1968. The fee schedule change involved the replacement of 
"repeat visits" with "regional examinations." The possibility of 
confusion is indicated as the Saskatchewan Medical Association later 
. found it necessary to remind members of the nature and definition of a 
complete eyeminationes. 

An attempt to determine whether or not the shift in billing 
practices might be attributable to the utilization fee or to the change 
in the fee schedule was made by examining the timing of the shift. As 
mentioned earlier, the 1968 experience may be divided into three 
periods: the period prior to the introduction of utilization fees 
(April 15th); the period after such fees but before the change in the 
fee schedule; and the remaining period, A regression equation was 

10mis refers to the net return from the Commission, of course, 
since the physician could recoup the utilization fee from the patient. 
Whether or not the patient pays the fee does not affect the argument, 

ame the old fee schedule the equivalent of a regional 
examination by a general practitioner was a BO09; the equivalent of a 
complete examination for an adult was a BO005. 


12. skatchewan Medical Association, Newsletter, X, No. 7 
(August 5, 1970). eh a ee 
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fitted to the second period data on quantity of complete examinations 

and the Garces dung variables. The estimated coefficients were then 

weighted by an amount sufficient to make the period equal to one year. 
Finally, point estimates of average utilization were calculated, 

Table 6,13 contains a comparison of these estimates with the predicted 
1958 estimates in terms of percentage change, 

The figures in Table 6,13 indicate the amount (in percentages) 
that family utilization of complete examinations (estimated using the 
data for the second period) exceeds (or falls short of) estimates for 
1968 on the assumption that there were no utilization fees, The fact 
that the changes are generally positive suggests that the shift in 
billing practices occurred before the change in the fee schedule, 
These estimates, therefore, support the hypothesis that the shift to 
complete examinations may be attributed to the effect of utilization 
fees on the net return to physicians per patient contact, 

The results are also consistent with the hypothesis that a 
change occurred in the preferences of patients. Patients, it may be 
ereued! who go to the physician with an ailment requiring a regional 
Seceei nations may request a complete examination since in either case 
they must pay the utilization fee. If this were the case, however, 
one would expect the shift to complete examinations to continue through 
the rest of the year, Calculations similar to those performed above 
and presented in Table 6.13 were done using the data for the period 
after the change in the fee schedule, In this case, the percentage 
changes were generally negative. Thus, complete examinations for 1968 
based on the third period were less oreh estimated complete examina- 


tions assuming no utilization fee. It would seem then that the shift 
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to complete examinations cannot be accounted for by a change in patient 
preferences in response to the imposition of utilization fees. 

Turning to the effects of utilization fees on regional examina- 
tions, presented in Table 6,14, large declines may be noted, These 
reductions, of course, may be partly explained by the phenomenon 
referred to above. That is, some of the decline in regional examina- 
tions resulted from the change in billing practices, The size of the 
reductions, however, probably cannot be entirely accounted for by this 
change. Some decline in such services to families did undoubtedly 
occur, 

The estimated changes in home and emergency visits, Table 6,15, 
also indicate reduced services to families as a result of the utiliza- 
tion fee, In view of the fact that a $2.00 fee was instituted for such 
visits, and compared with the other service types, thaganctnt of the 
reductions are relatively modest, On the other hand, if such services 
are necessities very little reduction should have occurred, 

The Be eimates for hospital visits are presented in Table 6,16. 
While no utilization fee is applicable for physicians' hospital visits, 
a charge of $2.50 per day was assessed by the hospitals on the patient 
effective April 15, 1968, Since this is a per diem assessment, the 
cost to a patient would probably be larger per disease episode than 
the utilization fee on other physicians’ services. Furthermore, the 
decision to hospitalize, or to remain in the hospital, is primarily a 
physician decision, It is interesting to note, therefore, that by 
charging patients a hospital utilization fee, hospital visits by 
physicians decline, although the amount of the decline is relatively 


smaller than for other service types. 
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Laboratory services, like hospitalization, are also primarily 
physician elective, Table 6,17 indicates rather large reductions in 
the use of laboratory services as a result of utilization fees. Part 
of these reductions may be associated with the change in billing 
practices. Complete examinations increased while regional MS ANE Se 
declined, Complete examinations are usually associated with more 
laboratory work than regional Sperkaning, © However, if the increase 
in complete examinations were only nominal, i.e., they were regional 
examinations billed as complete examinations, then there would be no 
associated tendency for laboratory services to rise, Thus, the rise 
in complete examinations together with a decline in laboratory services 
tends to confirm the billing shift hypothesis, In addition, the 
reduction in laboratory services is probably an indication of reductions 
in real services to families, Regional examinations declined probably 
by less than the amounts indicated in Table 6,143; complete examinations 
may also have Aeslined if the nominal increase through the shift in 
billing practices was large enough to offset real reductions, The 
magnitude of the reductions in laboratory work would suggest that there 
must have been real reductions in both of these types of service, 

Estimates for major surgery and minor surgery are presented in 
Tables 6,18 and 6.19 respectively. These services types are also 
physician elective. The former has no physician utilization fee, 
although, as mentioned above, such fees may apply for the latter. 
Utilization of such services should only be affected by utilization 


fees through the failure to discover the need for surgery. Assuming 


13D. D, Penman, Medical Director, Medical Care Insurance 
Commission, 
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that surgery is a necessary service, especially major surgery, the 
decline in these services, indicated in the tables, represent a serious 
erosion of the quality of medical care, These reductions may, if such 
is the case, represent only temporary economies, Alternatively, it may 
be argued that the observed decline in surgery represents overservicing 
by physicians--that is, unnecessary services, Resolution of this 
question, however, would involve a more detailed analysis of the change 
in the composition of surgical services, an investigation beyond the 


scope of this study. 
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CHAPTER VII 
SUMMARY AND CONCLUSIONS 


The principal objectives of this study were twofold. The first 
objective was to compile data on family medical expenditure and family 
income in such a way that it could be assembled for more detailed 
analysis of family utilization of physicians’ services than has 
previously been possible. The second objective was to provide some 
estimates of the effects of income and utilization fees on family 
expenditure for medical care. In addition, other socio-demographic 
variables were examined for their explanatory effects on family 
consumption of medical services. 

In Chapter One, the nature of public medical care insurance was 
examined, The rationale and arguments attending the introduction of 
the Federal Medical Care Act were considered along with a discussion of 
the relationship of private insurance and prepayment Coreoci a insurance, 
It was argued that social insurance combines the risk pooling attributes 
of private insurance with the emphasis on distribution ard provision of 
services found in prepayment plans, 

While the objectives of private insurance and prepayment may be 
embraced by social insurance, the policy tools available to each may 
not, On the one hand, since a redistribution of income is implied in 
social insurance, and the schemes are generally compulsory, premiums 
need not be related to anticipated benefits. If the purp)se of social 
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insurance is to make medical services accessible to low income classes, 
then the premium cannot be experience rated, Therefore, prandune or 
costs to the individual, are divorced from benefits, 

The ability to focus policy on benefits, on the other hand, is 
also limited under social insurance. Benefits are generally broad in 
keeping with the desire to provide comprehensive care, Exclusions in 
coverage, preconditions, limits on the amount payable, utilization fees, 
all may be inconsistent with the overall objective of the social 
insurance scheme. Nevertheless, there is the general belief that in 
order to control the rate of increase in the costs of medical care some 
device must be introduced to relate benefits to costs. The success of 
such a device, however, must be evaluated not only in terms of its 
ability to control overall costs, but also in terms of its impact on 
the distribution of medical services, 

This study is primarily concerned with the use of utilization 
fees as such a device, The major premise upon which the study is based 
is that the effects of utilization fees are a function of their effect 
on the distribution or provision of medical services, No attempt was 
made to examine their other effects, for example, their effect upon 
the quality of medical care. 

The Saskatchewan experience was chosen for this study because 
it is North America's only public medical care insurance plan that had 
operated for several years without utilization fees, In 1968 such 
fees were introduced providing a unique opportunity to study their 
effects, 

Since this study draws upon data not previously available, 


considerable effort was made to define the nature, and the method of 
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collection, the data, The agencies providing the data and the 
characteristics of data collection were examined in Chapter Two. The 
data sources for the study were the Saskatchewan Hospital Services 
Plan, the Saskatchewan Medical Care Insurance Commission, and the 
Saskatchewan Treasury Department. 

The Saskatchewan Hospital Services Plan patient identification 
system was examined in considerable detail, since this system is used 
by the Medical Care Plan and, therefore, imposes a definition of the 
family on the study. The operations of the Saskatchewan Medical Care 
Insurance Commission were discussed in order to establish the nature 
and reliability of the data collected on medical care expenditures, 
The major features of the plan are that it operates on a fee-for- 
service basis, providing fairly comprehensive coverage to beneficiaries. 
The claims submitted by physicians for services rendered to patients 
provide the data on family medical care utilization, It was noted 
that these claims are assessed and processed in such a manner as to 
ensure a very high degree of accuracy in the data, 

The Saskatchewan Treasury Department provided family income 
data from their copies of personal income tax returns. The definition 
of income used in this study, therefore, is that imposed by the data 
source, While there are inevitably some deficiencies in such data, 
it was argued that such deficiencies were not significant enough to 
impair the study, and were probably less than those in data from other 
sources. 

This study was based upon a sample of families drawn from the 
files of the Saskatchewan Hospital Services Plan. Repeated cross 


section random samples of families were drawn for each of the years 
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1963 through 1968, The method of selection of the samples and the 
representativeness of the samples were discussed in Chapter Three, 
While only one random sample of families was drawn from the Master 
Registration File of the Saskatchewan Hospital Services Plan, this 
overall sample was sorted into annual sub-samples. These sub-samples 
were constructed in such a way that they are the equivalent of cross 
section samples drawn at the end of each of the respective years. The 
samples were shown to be representative of the population when examined 
by such characteristics as family size, medical expenditure, and income. 
The latter characteristic, income, was considered to be of particular 
importance since the income files and the medical care files were 
linked through a name and address search, 

The method of analysis used in this study was single equation 
regressions fitted by ordinary least squares. Expenditures on medical 
care and quantity of services were used as the dependent variables in 
alternative regression models although only the equations using quantity 
of services were used for the analysis of the effects of utilization 
fees. A fee schedule change in mid-1968 rendered expenditures less 
useful, The independent variables in the analysis, discussed in 
Chapter Four, were family income, a variable measuring any direct 
charges incurred by the family for physicians’ services, location of 
the family, presence of spouse, age of the family head, and number of 
children, The latter four variables were treated as dummy variables 
and defined in such a way as to allow comparability with a previous 
study commissioned by the Hall Commission using data from Manitoba 


Medical Services Incorporated, 


The method of analyzing the effects of the utilization fee on 
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family expenditure for medical care in 1968 required the use of the 
coefficients estimated for the cross section equations, The cross 
section equations were re-estimated using only the dummy variables 
(excluding location) as independent variables, The resulting coef- 
ficients constitute an additive model that may be evaluated to get 
point estimates of average utilization by type of family. A set of 
such coefficients was predicted for 1968, assuming no utilization fee, 
by regressing the individual coefficients of the cross section 
equations against time. These predicted coefficients were evaluated to 
get utilization estimates and then compared with similar estimates 
based upon the 1968 data, 

The results of the cross section analysis and of the analysis 
of the effects of the utilization fee were presented in Chapters Five 


and Six. These results are summarized in the following section, 


Major Findings 
While the primary purpose of this study was to assess the 
impact of utilization fees on family expenditure for physicians’ 
services, a number of other relationships were examined ia the course 
of doing so. The findings of the study, therefore, range wider than 


the question of the effects of utilization fees, These findings are 


reviewed felow. 


1. While the imposition of utilization fees reduced the government's 
costs of medical care insurance by six to seven per cent in 1968, this 
reduction fell heavily on certain categories of families, The range 
of the impact of utilization fees varied from little or no effect to 


reductions in services of up to 24 per cent for some categories of 
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families. In general, the greatest reductions occurred among large 
families and among those families whose head was in the upper age 
classes. The utilization fee, therefore, resulted in reduced services 
to the aged and to large families, These conclusions must be regarded 
as tentative since many of the 1968 predicted values were not statis- 


tically significant, 


2. The introduction of utilization fees elicited a shift in the billing 
practices of physicians. The number of complete examinations increased 
after utilization fees compared with predictions assuming no utiliza- 
tion fee, The timing and duration of this shift suggest that it was 
primarily in response to the effect of utilization fees on physicians' 
earnings. The increase in complete examinations would seem to have 
occurred because regional examinations were being billed as complete 
examinations, Thus, the observed increase in complete examinations in 
1968 was, it is suggested, only nominal; it probably did not represent 


increased real services to families, 


3. Both services that tend to be primarily patient elective and 
services that are primarily physician elective declined. After 
utilization fees were introduced, a decline was observed for major 


surgery, minor surgery, laboratory services, and hospital visits. 


4, The income elasticity of demand for physicians’ services is 
positive in sign but very small. For 1963, the estimated elasticity 
was 0.05. This estimate supports the contention that medical care 


insurance removes income as a barrier to health services. 


5, The income elasticity of demand for physicians’ services declines 
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over time under medical care insurance. By 1967, the income elasticity 
had fallen to 0,02, Under insurance income may serve as a proxy for 
tastes. The secular decline in income elasticity suggests a negative 
learning effect over time. That is, habits formed prior’ tor the 
introduction of insurance and associated with income class are eroded 


with increased familiarity and experience under medical care insurance. 


6, The relationship between income and medical expenditure is not 
positive for all types of medical services. In particular, the 
relationship between income and family expenditure for physicians' 
hospital visits is negative, The coefficients, although small in 
magnitude, suggest that increased income is associated with lower 
expenditures for hospital visits. It was not possible to determine 
whether this means that hospitalization results in a loss of income or 


whether low income groups use hospitals more than high income groups. 


7. The practice of billing patients directly for physicians’ services 
did not, the analysis seems to indicate, result in reduced expendi- 
tures for such services. When the patient is billed directly the 
amount of reimbursement received from the Medical Care Commission may 
be less than the amount sought by the physician, The difference 
constitutes a direct charge on the patient. The observed response 

to this direct charge, however, may reflect more the high generated 
costs per patient of the practitioners who “direct bill" than the 
behavioural patterns of patients. It cannot be concluded that a large 
scale switch to direct billing would result in increased expenditures — 


for medical care. 


8. There is a large, and growing, differential between rural and 
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urban families' utilization of medical services. In 1963 urban 
families spent, on the average, $7.44 more on medical services than 
did rural families. This amount may be compared with the estimate of 
$19.44 for Ee rar ob ornente of all couples, head aged 18-24 years, and 
no children, By 1967 the rural-urban differential grew to $11.99 (as 
compared to $46.91) for couples as above . The rural-urban differ- 
ential is large in the case of laboratory services. By 1967, urban 
families spent an estimated $5.99 more on laboratory services than did 
rural families (as compared with $1.63 for couples). Some of this 
difference, however, is attributable to the performance of laboratory 
tests in rural hospitals, As might be predicted, rural families 
apparently used general practitioners more, and specialists less, than 


did their urban counterparts, 


9. In only two of the years from 1963 through 1967 was a U-shaped 
relation between age of the family head and medical expenditure found. 
The remaining years suggested a linear relation between age and medical 


expenditure, 


10, Extra medical expenditures associated with additional children 
diminish as family size increases, That is, there is a declining 


marginal medical expenditure associated with extra children, 


Further Research 
With the introduction of public medical care insurance programs 
a new wealth of data is made available so that many aspects of the 
health care delivery system are amenable to empirical analysis, This 


study focuses on one aspect of that system. It does not exhaust the 
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potential of the data nor are alternative ways of examining the same 
questions considered. The necessity of confining the scope of the study 
precluded the former; limitations on time and resources restrict the 
latter. Thus, the possibilities for further research arising out of 
this study are bountiful. The following ideas will serve at least to 
illustrate some of the possibilities that might be exploved. 

The present study analyzes the effects of utilization fees on 
family expenditures for physicians' services on the apliete assumption 
that the impact occurs in the first year that such a policy is in force. 
That is, it is assumed that the imposition of utilization fees causes 
a shift in the behavioural function describing family utilization of 
medtedm services,, “ine this sense, the analysis isistaticw Vit is 
becoming increasingly apparent, as more data on the post-utilization 
fee period becomes available, that there are also some dynamic effects 
involved. The possibility of utilization fees exhibiting a "shock" 
effect should be considered. In addition, there is the further 
possibility of a postponed consumption, or pent-up demand, effect, 

That is, the imposition of utilization fees may cause an immediate 
reduction in utilization as remedies for latent needs are not sought. 
If, however, remedial action is merely postponed, future rates of 
acceleration in medical. care costs may be expected to rise, 

Inclusion in the analysis of experience more than one year 
after the introduction of utilization fees would further increase the 
difficulty of predicting behaviour in the absence of utilization fees, 
The brevity of the time series observations, it will be recalled, makes 
it difficult to get statistically significant results. A possible 


solution is to pool the cross section samples and use the pooled 
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sample to estimate equations for prediction purposes. A shift variable 
could be introduced to separate the periods before and after the 
utilization fee, In addition, time could then be explicitly introduced 
in the model, 

One of the restrictions imposed by the regression model used in 
the present study was the inability to handle interactions effects 
between variables, Alternative specifications of the model, incorpo- 
rating interactions variables, could be estimated, For example, the 
relation between age and location might be examined to determine why 
the coefficients for the 75 and over age class behave as they do, 
Further, an interactions model might shed light on the expenditure 
patterns of large families (five or more children). Finally, inter- 
actions variables might be used to investigate the relationships 
between income classes and the demographic variables. 

An analysis of utilization by income class is perhaps the most 
deserving of future effort. A major question in evaluating public 
medical care insurance programs is whether they remove income as a 
barrier to medical care. The income elasticities estimated in the 
present study, while yielding estimates of the association between 
income and medical expenditure on the average, do not indicate the 
ties Be disparity in use of physicians’ services between low income 
classes and high income classes, Information on the distribution of 
medical expenditures by income class would allow an examination of the 
probable effects of such policies as deductibles and limits on the 
amount payable. 

A regression model could also be used to explore further the 


differences in utilization of various medical services by income class. 
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159 
Disaggregating the sample by income class would allow the estimation of 
separate regression equations for each income class. Such an analysis 
would reveal the role that various explanatory variables play for each 
income category, 

These suggestions, of course, do not exhaust the possibilities 
for further research in this area. As this relatively new social 
program makes more data available, further refinements and explorations 
will be made. This study, as a first step, serves to illustrate that 
such data may be used by researchers without violating the agencies' 


rigorous standards of confidentiality. 
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TABLE A.6 


MEANS AND STANDARD DEVIATIONS OF 
THE VARIABLES, BY YEAR 


1963 1964 1965 1966 - 1967 1968 

TOTINC 2501.44 2764.35 3076.31 3440.60 3667.12 3691.78 
(3748.08) (4031.98) (4254.07) (4512.44) (4672.26) (4781.23) 

DGG 1.05 0.97 0.83 0,69 0.58 0.98 
(4.85) - (466) (4.29) (3.95) -..{3.61) (4,29) 

Single Male 0.20 0.20 0.21 O21 One? 0.23 
(0.40) (0.40) (0.40) (0.41) (0.42) (0.42) 

Single Female Omid O22 0.20 0.20 0.20 0.20 
(0.41) (0.41) (0.40) (0.40) (0.40) (0.40) 

Children 

One Oai2 Omi Oel2 8) ae Qealst Opti 
(Orgs) RMORSS ) taOuse) SPOTS?) Ge0re! ) Rng i) 

Two Onl Oye Ona2 Oya Oil Ona 
(G933) #4 0ee2) (O72) (0762) 5 mi Grad) (0581) 

Three 0,09 0.08 0.08 0.08 On 0.07 
(0,28) (On27) (0.28) (0227) (0.26) (0.26) 

Four 0.05 0.05 0.05 0.05 0.05 0.04 
(O23) (O22) (Qy22)) (0.22) (O<et) (0,21) 

Five + 0,06 0.05 0,06 0.06 0.04 0.04 


Age of Family Head 


25-34 Ost On 0417 0.16 0.16 On6 
(0.38) (0.38) (0.37) (0.37) (0.36) (0.36) 

35-44 wale Om? 0717 Ogi6 0,16 0.15 
(0.38) (0.67) (om 7) (0537) (0.36) (0.36) 

45-54 0,16 Owls 0,16 0.16 0.16 0.16 
(0.36) (0,36) (0.36) (0.37) (0.36) (0.36) 

55-64 opens 0.13 0.13 0.14 0,14 0.14 
(0. 34) (0.34) (0.34) (0.34) (0.34) (0.34) 

65-74 Oo On0 OQ, 10 0.10 O10 OVO 
(0.30) (0.30) (0.30) (0.30) (0.30) (0.30) 

75 + 0,09 O,40 Oz.0 Og 1 Qa 0,20 
(0.29) (0.29) (0.30) onese (Ono) (CORSE 

Urban 0.41 0.41 0,40 0.40 0,40 0.40 
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eee 


1963 1964, 1965 1966 1967 

FAPP (Total) 53.97 60.46 69.16 70.85 73.74 
(Ohi eo Oi ee la, ney GUE WITTEN en Gy eee el 6 OREN, 

NUMSER (Total) 9.03 10.43 derelies 12.80 13.48 
be CO) am eeCO) am 16.10 Joe (20,06) men cOeee) 

NGP (Total) 2. On 3.47 4.16 4 30 4.52 
Ur) 0b 40 ee 5.93)) (0507) ar brcy) 

NSP (Total) 100 Zo 1.44 1.53 shall 
ARS) oe BIE) ne AGED el PAG SiN Gio) 

FAPPGP (Total) 35.40 37.94 43.47 43.74 HY 48 
(60.66) (62.84) (65.93) (66.93) (66.03) 

FAPPSP (Total) 18.30 ae GY 26.09 27.08 29,24 
(60057 eee Oy oan 73,70 ame (77d eee oye) 

FAPP (Anaes- 2.74 2.86 3.45 3.43 Bx53 
thesia) (10169) Mel10757) a1 105) ee 12 Bide Ci281ao 
NUMSER 0.16 On Oyu 0.20 O71 
(Anaesthesia) (0,57) (0.58) (0.65) (0.67) (0,68) 
FAPP 455 4,29 4,30 3.44 3.18 
(Opetetrics) 18.97)5 9(18. 50pm 15.51)0) 1 (16063)8) 16509) 
NUMSER 06 .06 06 405 04 
(Obstetrics) (25) (25) (e277) (22) Gee) 
FAPP 1.59 L722 2.05 2.04 Bald 
(Minor Surg.) (5.40) (5.78) (6.67) (6.58) (6.94) 
NUMSER 015 eG 20 19 fei 
(Minor Surg.)  (.48) (.51) Co. (Sey) ise 
FAPP 13.65 14.58 17529 17e76 18,26 
(Major Surg.) (50.38) (51.82) — (57.18). (59.88). (61.50) 
NUMSER 31 wo oH 7 oe 
(Major Surg.)  (.95) (1.00) (1,14) (1.24) (oie 
FAPP (Lab. ) eyed 4,33 5.28 BaD 6.50 
(Ca TEE (sn0s) Meer © eine) 

NUMSER (Lab. ) toed se 2,09 2.24 2.66 
(25178) nea (3 02) enna Pauly ee (4 5530: )mane ning (690) 

FAPP 40 059 ~76 Lai ieee 
(Psychiatric) (7.59) C957) © ghl2r0d 51 (12.82)e0. (16.38) 
NUMSER O44 nO? 10 pee 215 
(Pavohiatricyen’(#78)0" (1720)"* (2.00) (1.75)  . (1.96) 
FAPP 1.80 Pade 2.48 2.74 pels 
(Consult. ) (6103 aenereo) een (S19 ou (our) 9.56) 
NUMSER 10 ae 14 215 .18 
(Consult. ) (eo?) (.41) (.45) (.48) (.53) 


1968 


77.98 


(123.59) 


12,94 
(19.68) 


Luly 
(6.15) 


iar 
(4.00) 


4545 
(68.02) 


Beery, 
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ore 
(13.41) 


0,23 
(0.76) 


8.74 
(19,60) 
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Cele 
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(361) 
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TABLE A.7 


REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY 
OF COMPLETE EXAMINATIONS AND FAMILY DUMMY VARIABLES, 


Intercept 


Spouse Absent 
Single Male 


Single Female 
Children Present* 

One 

Two 

Three 

Four 

Five Plus 
Age of Family Head 

25-34 

35-44 

45-54 

55-64 

65-74 

ia 


ANote: Children coefficients not in first differences. 


1963 


BY YEAR 


1964 


0.49 


¥ Not significant at the 5% level. 


1965 


0.59 


1966 


0.94 
(0.03) 


1967 


0.81 
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TABLE A.8 


PREDICTION EQUATIONS, QUANTITY OF COMPLETE 


EXAMINATIONS FOR 1968 


A B Y F 
Intercept Ove 5 0,08 0762 Plot 
(4,14) (3.44) 
Spouse Absent 
Single Male 0.07 -0.11*  -0.60 0.97 
(-0.69) (-0.98) 
Single Female -0,31 -0,01* -0.37 145 
(10,07) ero?) 
Children Present? 
One O26 0,04 Oe 39 5.53 
(2,951) S285) 
Two 0.34 0.05 0.65 9.80 
(6.15.13) 
Three 0.41 0.08 0.89 35.98 
(9.0%) ~ (6.00) 
Four 0.60 OF.05 0.91 8.93 
(10.26) ©) (2.99) 
Five Plus On 0.05% 1,04 541 
C5 (ese) 
Age of Family Head 
eal ee AU eieeitsl = Sale 7o 
(3.63; (=3.557) | 
35-44 O79 -0,,.06 =), 04 PAS Wie 
(8.02) (-5.07) 
W554 0.31 -0.05 -0.00 9H 
(5.54) (-3.07) 
55-64 0.40 =0 07 0.01 22.5 
(8.87) (-4.74) 
65-74 G35 -0,.03* OLS Ewart 
ae Oe 0,00 wore. F0.07 


(2.55) (=0.26) 


me 


*Unadjusted Fae 


t statistics are in brackets below the coefficients. 


* Not statistically significant at the 10% level, 


amnese coefficients are not presented in first differences. 
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TABLE A.9 


REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY 
OF REGIONAL EXAMINATIONS AND FAMILY DUMMY VARIABLES, 


BY YEAR 


71 


1964 


1963 
Intercept 1.279 
Spouse Absent 
Single Male -1,60 
(0.07) 
Single Female -~1,56 
(0.07) 
Children Present® 
One 04°72 
(0.08) 
Two 1.74 
(0.08) 
Three 2.54 
(0,10) 
Four 3405 
(0,12) 
Five Plus See 
(Omiay) 
Age of Family Head 
"25-34 0.78 
(0.08) 
te 1.20 
(0.09) 
Woy 1,24 
(0.08) 
55-64 i gaye 
(0.09) 
65-74 1077 
(0.09) 
(eas Lge5 
(0.10) 
RS 0.14 


anNote: Children coefficients not in first differences. 


anae) 


* Not significant at the 5% level. 


1965 


1966 
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1967 


1968 
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TABLE A,10 


PREDICTION EQUATIONS, QUANTITY OF REGIONAL 
EXAMINATIONS FOR 1968 


A B Y F Re se 
Intercept Leo. 0.42 SPisis) 31,59 0.88 0,24 
(5-08) — (5.62) 
Spouse Absent 
Single Male -1,42 -0.22 -2.71 163.48 0.98 O05 
(-25.31) (-12.79) 
Single Female =1,5 -0,05* -1,89 Bais Ora O50 


9 
(=166 ) (to) 


Children Present” 


One O450 0.28 Zao 26,24 0,85 Ora, 
(2575) enol 2) 

Two 1.56 Owat 3,44 17.43 0,80 0,24 
(on2o) ae eo) 

Three re I 0.37 4.50 W145 0.91 0.18 
(ize23) (6p) 

Four 2,05 0.51 5.69 28.78 0.87 Onw0 
(8.48) (5.36 

Five Plus Sie 0.59 6.68 39.45 0.91 0. 30 


Age of Family Head 


25-34 132 -0,38 =0,96 Lew 0,84 OWS 
(4.95) (-4.73) 

35-44 thes Stes -0.20 Ople 8.49 0.65 O22 
(6,07) (2.91) 

45-54 pet =O, 17 0.44 702 0,60 Oz. 
(6.88)  (-2.65) 

55-64 1,94 -0,.14* iS Shs) 0535 0,24 
(7.66) (-1.77) Ks 

65-74 ieee” 0,05* 2.19 Oe rsie) Goa) 0.28 
(6.40) (0.59) . 

75+ 1,16 OF08s 15 S36) Ore ele: OOS OF PSS) 


winadsusted! Ha: 
* Not statistically significant at the 10% level. 


atThese coefficients are not presented in first differences. 
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REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF 


TABLE A.11 


HOME AND EMERGENCY VISITS AND FAMILY DUMMY VARJABLES, 


Intercept 


Spouse Absent 
Single Male 


Single Female 
Children Present™ 

One 

Two 

Three 

Four 

Five Plus 
Age of Family Head 

25-34 

35—ll 

45-54 

55-64 

65-74 


oe 


eNotes Children coefficients not in first differences. 


1963 


BY YEAR 

1964 1965 
0.29 0.38 
20622 moO 
(003) (0.03) 
=0ne1 =0.21 
(0203) 5 (0.03) 
0.33 0,41 
(0.04) (0.04) 
0.55 0.65 
(0.04) (0,04) 
0.82 0,80 
(0505) 91(0.05) 
0.97 1.10 
(O05) > (0.05) 
129 al 
(0.05) (0.05) 
0,18 0,21 
(0.04) (0.04) 
0.08 0,02* 
(0.04) (0,04) 
-0.08 Oath 
(0.04) (0.04) 
0,05* 0.00* 
(0.04) (0.00) 
O85 0.30 
(0.04) (0.04) 
nal 0.68 
(0.04) (0,04) 
0.04 0.05 


* Not significant at the 5% level. 


1966 


1967 


0.45 
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TABLE A,12 


PREDICTION EQUATIONS, QUANTITY OF HOME AND EMERGENCY 


A 
Intercept 0,20 
(7.85) 
Spouse Absent 

Single Male -0,22 
(-6.87) 
Single Female -0,24 
(~10,.22) 

Children Present? 
One Opec 
(rez 
Two 0.46 
(14,16) 
Three 0.69 
(13.46) 
Four 0587 
(6.81) 
Five Plus 05 
(7709) 

Age of Family Head 
25-34 0, 34 
(5,22) 
35-44 0.14 
(2.76) 
45-54 Os0t 
(0.20) 
55-64 0.08 
; (2.02) 
65-74 0.26 
(4.74) 
75 + 0,29 
(1.99) 


ines ustecane: 


VISITS FOR 1968 


* Not statistically significant at the 10% level. 


athese coefficients are not presented in first differences. 
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TABLE A.13 
REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF 


HOSPITAL VISITS AND FAMILY DUMMY VARIABLES, 
BY YEAR 


1963 1964, 1965 1966 1967 1968 


Intercept 0.43 OF57 0.74 OFaL 0.89 Oa. 
Spouse Absent 
Single Male 0.44 0,31* 0.00* Q531 On 0 On 57 
(OM) Sane Ot Je 9 (0),00 Je (09 ena Oecc) (0.18) 
Single Female -0.58 -0.74 -0.74 -0.48 -0.79 Oren 


Children Present? 


One 0.98 ste! i726 1.53 dee? 1432 
CORMaY GIR A@EAO owes) zh) 525), 
Two 0.96 die 127 teed 1,14 1.46 
One) ORIOY BOR Wee st) COE ae) 
Three 1.55 1.92 2.00 1.90 1.96 1.58 
(OFZ 1) geen OF eo) ume 0525) 000027) On 0) meta) 
Four 2.52 2055 pare 2.47 2.75 2.44 
(o2h)) “(one8) (0.30) (0232) (0537) ) (0535) 
Five Plus 4, 24 4,34 4,35 4.05 4,36 3.94 


Age of Family Head 


25-34 0,24* 0,16* Op3l* | Onisk 9-0;16*% Cra 
(OS18)\taone0) (0822). *(0r21)  (0h25) 0.2) 
35-44 OF13* 0705% “S0t11* O700* ~-07;12* ——-OF1i* 
(O06) Meecoe2) )ame(0-23)) (0500) (0727) 5 Oeza) 
45-54 0.47. 0. 38* Geel* 0 S50% Ore 7* 0,25* 
(ONS) (0820) (0.22) | X0r21) (0.25) pO) 
55-64 1.79 4557 1.86 1.65 1.56 1.58 
(OMTE) Ae(oneo) y (0s22)2 “(0,22)) 0125) (0 ey) 
65-74 2E76 3270 e770 4,40 OTe 4,38 
(082d) t{ov22)) (ove) (ove) (0.27) (0.26) 
16 ik 443 5.24 5.76 8,52 8.14 8.49 


Qanote: Children coefficients not in first differences. 


* Not significant at the 5% level. 
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PREDICTION EQUATIONS, QUANTITY OF HOSPITAL VISITS 


Intercept 
Spouse Absent 
Single Male 
Single Female 
Children Present* 
One 
Two 
Three 
Four 


Five Plus 


Age of Family Head 


25-34 
35-4 
45-5 
55-64 
65-74 
ae 


iaedsuetedaRs, 


0.37 
(2.42) 


0.44 


(2.54) 
=0s62 


(-3.98) 


(27,03) 


TABLE A,14 
FOR 1968 
B Y 

0.09% 0.89 
(L337) 

-0,07* 0.03 
(170 1y) 

=O;026  s0a7 1 
(-0, 34) 

0.07% 1550 
(ig2ip 

0,05* 128 
(1433) 

0,08* Otel 
(1070)) 

0.04% 2.02 
(0.58) 

-0,01% 4.25 
(-0,10) 

-0,09* -0,13 
(-1.86) 

-0.05* -0.17 
(-1.69) 

-0.05* 0.18 
(-1.97) 

-0,04* Les 7 
(-0.87) 

0.30* 4,60 
(2.32) 

Oy 9.63 
(4.49 


* Not statistically significant at the 10% level. 
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athese coefficients are not presented in first differences. 


176 


i ee 


vt ,0 { es dad, f Vet a ev a.) 
‘ \ . 
Eesat) cance 
Pra ‘ty? LN A 4 i <_v fr Fes a 
‘Ae is . 
ate * Belo” ae, Bae: Pager) °<. ieee 
: cOT.i3, — /e Oe 
a4 Vea Ee eV ag is ok be ~<4 1- 
4 > : AV (Re ,Cer 
¢ aid £090 A‘ cS, Sy) a =e 
(Jk, “od (eC ta) 
: ae SF. , chit.” Heo, geg 
é ‘+ e 
: LoS .¢ } 2557 
0 SE 0 #3 Rt.b- |. #204." “Ghee 
- > 4 ~ 
; ti A 4 (eran 
SO. { iG Of. "hy Venti 
\ c=) (Sees 
\r Tye ‘ , 
ja OS.0 1 «* Ven on OS. 5 


hh ¥ 
‘ 4 - ‘ , . (ay (3) uch) 
e@' 4' ach VI at Od. , “Cx a ar : 
ea 4 
. x) ees — 


we 
: 
Y 


:* a) ef) ok PLA s ire? a : 
we &* 4 6 fe | re A <a 
ae . . Re Ws, Sane | 
Pull 
seen een ee ee = 


heed BOs add de naek 1. 
. ras 


He 


sbevtantith gezlt at’ Se dinameitir a 


TABLE A.15 


UAT, 


REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF 
LABORATORY SERVICES AND FAMILY DUMMY VARIABLES, 


1969 
Intercept O71 
Spouse Absent 
Single Male - -0.70 
(0.04) 
Single Female -0.58 
(0.04) 
Children Present® 
One Oa35 
(0.05) 
Two 0.68 
(0.05) 
Three On78 
(0.06) 
Four 0.87 
(0.07) 
Five Plus 0.97 
(0.68) 
Age of Family Head 
25-34 0.29 
(0.05) 
35-44 0,60 
(0.05) 
45-54 0.56 
(0.05) 
55-64 0.81 
(0.05) 
65-74 0.70 
es) 
+ Ono 
a (0,06) 
RC 0.05 


aNote: Children coefficients not in first differences, 


BY YEAR 


1964 


tal 


* Not significant at the 5% level. 
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1966 


1.45 


1967 1968 
2.30 2276 
-1.85 = 2S 
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0.74 558) 
(0.09) (0.09) 
1537 1926 
(0.09) (0.10) 
Va LeS2 
(O71) SCOR a) 
1,87 1065 
(0516) ie On 
1.99 10 
(Onis) ene) 
-0,. 38 POReO 
(0.09) (0.09) 
0.47 0,42 
(O10 )eemtOal0) 
0.57 0.48 
(0.09) (0.09) 
OV 0351 
(0.09) (0.09) 
126 1.04 
(O10) = 8 (COMO) 
0.76 0.76 
(0709) (0010) 
0.08 0.08 
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PREDICTION EQUATIONS, QUANTITY OF LABORATORY SERVICES 


Intercept 
Spouse Absent 
Single Male 
Single Female 
Children Present* 
One 
Two 
Three 
Four 


Five Plus 


Age of Family Head 


25-34 
35-44 
45-54 
55-64 
65-74 
Ce * 


Brea sisted na, 
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i a 


TABLE A.16 
FOR 1968 
B Y 
0.36 ee 
(4,84) 
OREO -2.06 
(-7.77) 
=OR10% =LAIG 
(-2,31) 
0.10 0.90 
(3.79) 
0,18 tot 
(9,42) 
0,24 2,04 
(11.66) 
0.24 Peis 
(9,82) 
0.25 2.26 
(21.99) 
-OnILe "-0n28 
(2505) 
-0,02* 0.56 
(-0.52) 
0,02* 0.76 
(0.29) 
-0,01* 0,84 
(-04:26) 
Cale fen 
(276) 
0.07* 0.97 
(1.26) 


xNot statistically significant at the 10% level. 


anhese coefficients are not presented in first differences. 
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TABLE A.17 
REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF 


MAJOR SURGERY AND FAMILY DUMMY VARIABLES, 
BY YEAR 


1963 1964 1965 1966 1967 1968 


Intercept OF 17 eel 0.24 0.26 0.36 Ce 58) 
Spouse Absent 

Single Male =0.16 -0,19 -0,22 -0,26 -0,.30 -0,32 

(OPO DMC OnO De (0.02) (0.02) 9) (0.02) m0. 02) 

Single Female -0,22 -0.25 ~0.26 -0,26 -0.30 -0,32 


(Ou10) wae Od) 9 "(0202)0 6 (0502) 96s(0,02) mn (Oe0c) 


Children Present* 


One 0.06 0.06 0.10 0.09 0.08 0.05 
(OMO2 em GNO? )) (02 02) me (0.02) 6 (0202) amen 02)) 
Two 0.06 Ont 0.15 0.15 leita Oe 
C0802 ee(ON02 i) (0,02) (0202) (0,02) 0.03) 
Three 0.13 Oei5 0.21 0.24 0.27 Orel 
(OPOP eens) era (Ov02 )mn(0,03)) (0,03) mum On Ga) 
Four 0.18 0.24 0.22 0.25 0537 0.19 
(0,02) "(ot02) (0.03) (0.03) (0.04). (0.04) 
Five Plus 0.29 ORs2 0,38 0.39 0.41 O55 


Age of Family Head 


25-34 0.07 0.05 0.05 0.01 -0.07 -0.05 
(0102) sem 0eo2) 1 (0502)e (0202) (0.02) 90,02) 

35-44 Onl? 0.15 0,18 On 0,14 0.15 
(O02) amr Or02) (0,02))) (G,02)m (0.03)) (0.03) 

45-54 O22 0.22 0.30 0.28 0.28 0.29 
(O702 ame (On02) mn (02 02) 0 (0,02) 9 (0,02)uu 0,02) 

55-64 0.32 0.33 0.40 0.44 0.42 0.44 
(On02) sO 02) eu 0E02). (0202) 9 (0..02)) (0.02) 
65-74 0.34 0.42 0.53 0.59 0.56 0.57 
(Of0c) mmr Onc )mme(O602) 5) (0-02)06r (0503) (G.05) 

75 + 0.24 0.30 0.34 0.44 0.45 0.49 


anote: Children coefficients not in first differences. 
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TABLE A,18 
PREDICTION EQUATIONS, QUANTITY OF MAJOR SURGERY 
FOR 1968 
A 
A B Y F Re Se 
Intercept 0,12 0,04 0.38 30.99 0.88 0,02 


(4.65) (5.57) 
Spouse Absent 


Single Male -0,12 -0,04 -0. 33 525,18 0.99 On td 
, (-23.88) (-22.91) 
Single Female -0,21 -0,02 -0.31 PEGS) 0.84 0.02 


(-17.31) (-4.71) 


Children Present * 


One 0.06 0.01* OnLG 1,86 0,18 0,02 
(335) 8 (ees) 

Two 0.07 0.02* 0.16 1.95 0.19 0.03 
(4,93) > (1539) 

Three 0,09 0.04 0.31 132.49 O97, 0208 
(GBS) (Gh) 

Four 0.14 0,04 0337 9.00 0207. 0,04 
C3513) 93200) 

Five Plus 0727 0703 0.45 43,04 0.91 0.02 


(16.91) (6.56) 


Age of Family Head 


25-34 Opie -0203 =Os07 13% 71 0.76 0,03 
(4, 12) (-3.70 

35-44 Oaltm, ~-0,00N*=" 0215 0.52 0,157 0,02 
(9.47) (-0.72) 

45-54 Ove! 0,02* One Wale 0.44 0.03 
(PeOOnuen u( 2403) 

55-64 0.29 0.03 0.48 13.93 0.76 0,03 
(10.49) (3.73) 

65-74 Ors 0.06 0.67 16,74 0,80 0.05 
(6.17) (4.09) 

75 + 0.19 0.06 0.52 69.19 0.94 0.02 


(S503). | (Gace) 


* Unadjusted R’, 
¥Not statistically significant at the 10% level. 


athese coefficients are not presented in first differences, 
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TABLE A.19 
REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF 


MINOR SURGERY AND FAMILY DUMMY VARIABLES, 
BY YEAR 


1963 1964 1965 1966 1967 1968 


Intercept Omi Om 0.16 On15 0.18 0.18 
Spouse Absent 

Single Male -0.06 -0.07 -0.07 -0.08 -0.07 -0.07 

KOZGL eOrOl)2 99 (0.01) (Ov0l) (0701 )um 0,02) 

Single Female -0.08 -0.08 -0.08 -0.08 -0.08 -0,08 


Children Present* 


One 0.04 0.05 0.10 0.07 0,44 0.09 
(O21) mom(O%01) 6 8(0,010 (0.01) 0 (0-01) oma 0,01) 
Two 0.10 ens OmL7 Or16e O22 0,18 
(0501) n(Oe01)2 6(0,01)- (0.019) (0.01) (0.08) 
Three 0517 0.19 0,24 Oves 0631 0.25 
(Oe01,)mmiO201)9n a O10) ie (O01) #0701) mn (Os Ody 
Four 0.25 0.28 0,32 0734 0.36 esis 
COFOi) ol Ongt me(0,.01) (0501) (0.02) smn(On0e) 
Five Plus 0282 0.38 0.44 0.45 0.48 0,44 


Age of Family Head 


25-34 OgGz =0,001 | =0202 -0.04 -0.07 -0.06 
(0201) A s0e01))) (0501) (0.08) 7 (0201)! (0.01) 
35-44 0,02 0.01 £0202 0.01 ~0.02 ~0,03 
(ORG) tee (OsO yn (0,01)") 9 (0001)" 9910.01 em O.018) 
45-54 0501 0,004 {=0203 -0,002 ~~ -0:03 =0;02 
(ORG 1) eeONO amet 0.01) 9 (0701) (0-00) e010) 
55-64 0.01 0.00 -0.03 0.00 =0.03 -0.04 
(nO) ) a O8G0) 0201) = (0,00). (0,01)e (0.01) 
65-74 0,00 -0,02 -0,04 -0;01 -0.04 -0.06 
(Os01 omar ONO 1 emm(Or0L). (0,01) (0:01) ae (0,00) 
75 + -0.01 ~0.02 -0.04 ~0,03 -0.05 -0.05 


ANote: Children coefficients not in first differences, 
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TABLE A.20 
PREDICTION EQUATIONS, QUANTITY OF MINOR SURGERY 
FOR 1968 
A B Y F Re Se 
Intercept +0, 10 OF02 0.19 233 0,34 00d 


(8.53) (4.62) 


Spouse Absent 


Single Male -0.06 =02003% u=0 208 2.45 Oye? O,0L 
(-9.60) (-1.57) 
Single Female -0.08 0,00 -0.08 


Children Present? 


One O03 0502 One 6,62 Opes O02 
(1226) ees 7) 

Two 0-07 0.03 0,24 26.35 0,86 OROZ 
(4,30) = (5.43) 

Three OS 0-03 O.32 21533 0.84 Q,02 
(5.74) (4.62) 

Four Ques 0,03 6) ste) 27.99 OF87 0.02 
(14.61) (5.29) 

Five Plus O30 0,04 059 1d ba 0.91 0.02 


(ie 72) memoce th) 


Age of Family Head 


25-34 0.04 -0,02 -0.09 363.01 0.99 0.00 
(11.49) (-19.05) 

35-44 0,02 COO <a =0702 2.53 0.28 0.02 
(1.44) (-1.59) 

45-54 0.01 =Ge01* . 9-003 2.53 0,28 One 
(0.84) (-1.59) 

55-64 0.01 Aejowkes  — ctey-(ele) 2555 0.28 One 
(0.84) (-1.59) 

65-74 -0,00 =O) 01% On. OL 1.86 4.18 O202 
(0706) mae tnso) 

75 + -0,003 -0.01 -0.06 AME O75 ‘ayes! 


(20/36) (23.58) 


¥Not statistically significant at the 10% level. 


athese coefficients are not presented in first differences. 
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APPENDIX B 


THE INCOME SEARCH PROCEDURE 


THE INCOME SEARCH PROCEDURE 


The three sources of data used in this study are the Master 
- Registration File of the Saskatchewan Hospital Services Plan, the 
Patient History File of the Medical Care Insurance Commission, and 
the Income Tax File of the Saskatchewan Treasury Department, The 
content and format of the records in these files are illustrated in 
Figure B.1, B.2, and B.3 respectively. The Master Registration File 
provided the population list from which a random sample of families 
was drawn, Data on medical care expenditures were then collected from 
the Patient History File. Since these two files contain a common 
identification scheme, no problems were encountered in drawing the 
medical care data for the sample. The medical care histories could 
be selected straightforwardly on the basis of the registration- 
beneficiary number, 

The selection of the income data for individuals in the sample 
was more difficult. Since records in the Income Tax File are not 
identified by the registration-beneficiary number, some means of 
linking the data sources had to be devised. Linkage, of course, had 
to be based upon name, age, and address information common to the two 
files. 

A number of difficulties were encountered in undertaking such 
a linkage. Not only are the formats of the two files different, but 
also keypunching conventions are neither common nor consistent. In 
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addition, the structure and organization of the tax files imposes 
further difficulties, Finally, the sources from which data are 
collected for the two files differ causing variations in the quality 
of the data, 

A computer program was prepared to search the Tax File for 
income information for the individuals in the sample. The criteria 
upon which the search was based were name, age, and address. Since it 
was desirable to know how many of these characteristics satched for 
each income record selected, a "credibility index" was assigned to the 
selected record. The system of credibility index assignment and the 
sequence of the search conditions are illustrated in Figure B.4., The 
highest level of credibility, 99, indicates that all of the name, age, 
and address characteristics matched. The reliability of the search 
program as indicated by these indices will be examined later, It 
should be noted that the running of the search program was conducted 
under the supervision of the Saskatchewan Government Computer Centre. 
The author did not have access to the Tax Files for reasons of confi- 
dentiality. The income information yielded by the search contained 
no name-address identifying information, 

The search program is comprised of three major sub-routines ; 
the name sub-routine, the age sub-routine, and the address sub- 
routine, Each of these routines are discussed generally below to 
illustrate the kinds of problems that were encountered in the search, 

An overall constraint imposed on processing was that the 
Income Tax Files were sorted only by the first five characters of the 
surname. As a consequence either rewinding of tapes was required or 


batch processing. Batch processing means dealing with groups of 
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equivalent first-five-character surnames. Since it is more efficient 
than rewinding tapes, batch processing was employed. In addition, 
since the sample batches were smaller than the population batches, the 
direction of the search was reversed. That is, the Tax Tile was read 
and the sample was searched for a corresponding record. 

The task of the name sub-routine was to match the surnames and 
first names. Considering surnames, the major difficulty was differ- 
ences in format of the two records, The Master Registration record 
provides a single field which contains both the surname and the first 
name. The latter is separated from the former by a blank. Blanks 
which might ordinarily appear in a surname are replaced by a hyphen. 
The first. task, therefore, is to locate the surname in the field and 
to delete imbedded hyphens if necessary. The second problem arises 
from a difference in the length of the surname field in the two 
records. The tax record allows a separate ten sees field for 
surnames, while the Master Registration record allows up to nineteen 
characters. As a consequence, it is possible to get more than one tax 
record matching a given Master Registration record merely because the 
discriminating characters in the surname occur beyond the tenth 
character, Of course, it is possible for this to occur also because 
of common surnames such as "Smith" or "Jones", As a result the 
possibility of "multiple matches" was allowed for as indicated in 
Figure B.4, A "multiple match" is defined as two or more tax records 
associated with a given Master Registration record. 

The next problem in matching names occurs when considering first 
names. The problems AAS owing to different sources of the data, and 


owing to different formats of the field. The first name of the Master 
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Registration record is provided by the individual when he registers, 
usually in person, at one of the field offices in the province (usually 
the City Hall). First names are, therefore, usually given in full and 
may be contained in the record if sufficient space is left after the 
surname, The tax record information, on the other hand, is provided 
on the income tax claim that is mailed to the Department of National 
Revenue, Any combination of full first names or initials may be 
provided, subject to the limitation that they fit into the five 
character field allowed in the tax record. The task of the first name 
routine, if the first name information did not match on the first 
attempt, was to try various arrangements of initials and full eee, - 
The only limitation imposed here was that initial reversal was not 
allowed due to the effect upon processing time and core requirements, 

The age sub-routine dealt with the age information in the two 
records, Age information in the Master Registration record is reason- 
ably reliable as it is checked against information from Vital Statistics, 
The age information in the tax record, submitted in number form by 
fiat a vcesubjectito bothverrors in recall and errors\inwecording. Age 
errors of up to two years were allowed. Records that fell into the 
"age interval" category were later edited and dperaien if the age 
error occurred in the month field. 

The most complex sub-routine was the address sub-routine., All 
of the types of problems encountered above occur also in the address 
field, in addition to the problem of no uniform keypunching conventions, 
The Master Registration record contains two fields for address, a first 


Sine the 1967 run the first name routine was called upon about 
50% of the time, even in the cases of 99 levels of credibility. 
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line and a second line, Ordinarily the street address occurs in the 
first line and the city address in the second line. However, if there 
is no street address, the city is moved to the first line, The tax 
record has separate fields for street, city, and province, 

The address information for the Master Registration record is 
more uniform in the way that it is reported because of the method of 
registration as mentioned above. Tax address information, on the other 
hand, is simply that provided on the mailed tax form. It is keypunched 
as 1t appears on the submitted claim and, therefore, is subject to a 
multitude of abbreviations, spelling errors, and variations in order. 
The address sub-routine was written so as to accommodate a very large 
number of such nierevencees An additional problem, however, is the 
currency of the two sets of information, The address information in 
the Master Registration record was the address as of the data of 
sampling, June 1969, The address in the tax file is, of course, the 
address at the time the income tax claim was filed in the respective 
years. Therefore, a deterioration in the address part of the search 
is expected as the search moves back in time, The deterioration would 
presumably be most pronounced for street address since more intra-city 
mobility may be expected than inter-city mobility and inter-provincial 
mobility. 

Data on the performance of the search program may be considered 
in evaluating the reliability of the search procedure. Table B.1 shows 
the number of individuals for whom income tax records were sought, The 
reduction in the total number of records found in earlier years is 

The complexity of the program is indicated by the length of 


time required to construct and run the program. It took about five 
months to write and debug the program. The run time varied from four 


to six hours depending upon the year. 
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attributable in part to the deterioration in the address information. 


TABLE B,1 
INCOME RECORDS FOUND AND NOT FOUND, BY YEAR 


1963 1964 1965 1966 1967 1968 
Found 32,009 34,850 Sy 172) 38, 882 Se ay eye) 
Not found =* vo% a 38,219" 932,114 35,184 


x * * Ped 70, 1414 72,305 


*Information not available owing to a malfunction of a counter in the 
program. 

The composition of groups of individuals for whom no 1967 
income record was found is presented in Table B.2. Young people, 
wives, the aged, and welfare recipients are least likely to have 
taxable income, The table provides data on the number of such indivi- 
duals with the exception of welfare Pecimiencer” From the number of 
individuals for whom no income record was found, the number of less 
likely cases may be subtracted. Married women account for Dy 
fhose less than i8:years of age for 9,874, and those over 67 years of 
age for 4,442, This leaves 10,649 individuals with no current income 
for 1967, Assuming that about 27 per cent of these people are on 
welfare, this leaves 7,774 individuals who either had no income in 
1967 or the search program missed, 

Table B.3 shows the distribution of the income records found by 
single and multiple match, As the table indicates, a large proportion 


of the records found were single matches. The multiple match records 


Brom another tabulation on the 1968 data, of the 5,432 
families with no income, 1,244 were on welfare for the whole year 
and 215 were on welfare part of the year. 
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TABLE B.2 


DISTRIBUTION OF INDIVIDUALS NOT FOUND IN THE 1967 TAX 
FILE BY AGE, SEX, AND MARITAL STATUS 


Age in 1967 Single Married Other 
in Years Male Female Male Female Male Female Total 
Less than 16 2099 1984 ~~ oyu -- -- 4,088 
16 859 945 -- AS -- 2 by oul 
17 1075 ere 1 64 -- 2 2,414 
18 ake 919 i 112 oe 2 spel tie, 
19 500 717 36 201 ae 7 1,461 
20 363 594 66 255 = dos 1,289 
(ail) 247 397 83 265 3 10 1.005 
22 al) 167 55 22 3 12 592 
23 83 98 Gul 249 5 16 502 
24 74 69 62 259 2 she 47? 
25 Wy 58 on 291 5 20 .g2 
2OueLO 59 854 602 2826 9529 202 840 = 14, 853 
60 33 14 87 225 ? 50 16 
61 25 6 o4 176 ( 67 oye) 
62 20 8 65 169 10 Ah 316 
63 18 1 Te 159 16 62 340 
64 ie 16 76 160 14 62 340 
65 20 7 80 life 12 68 358 
66 29 8 71 124 18 56 306 
oie SAYA IO eS O59 11905 151698 
Total 7558 (991 50H 13,935 963 3249 38,900* 


*This total does not correspond to that in Table B,1 because the Table 
is based upon output that contain overlap due to restarts during the 
run. Table B.1 is based upon later totals after the output was cleaned 
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were condensed by averaging the incomes if the size of the multiple was 


no greater than six and if the range in income was no greater than 


$6,000, 


procedure, 


Table B.4 shows the number of averaged records yielded by this 


In 1963, the 5,826 multiple income records were averaged 


to yield income observation for 1,895 individuals in the sample, 


TABLE B.3 


NUMBER OF SINGLE AND MULTIPLE MATCH INCOME 


RECORDS, BY YEAR 


1963 1954 1965 1966 
Singles 26,163 EAS eva 29,429 BAe OGS 
Multiples Hilts 6,325 5,849 5,984 
Total 32,009 34,850 SiReyAS) 38, 882 

TABLE B,.4 
RESULTS OF AVERAGING MULTIPLE INCOME 
RECORDS, BY YEAR 

1963 1964 1965 1966 
Multiples 5,826 6,325 5,849 5,984 
Averaged j 
Henne 1,895 2,026 OOn! 1, 844 


1967 


32,738 32,427 


5,289 


38,027 37,630 


Table B.5 shows the type and number of income observations 


obtained and the number of families in the sample by year. 


While no 


doubt some of the sample families have more than one income receiver, 


the data in the table suggests that income information was obtained 


for a large proportion of the families in the sample. 


- Ct) f 4 7 o se. : | ‘io pe ta . oe be aie uP J 
ane. Te sad LP etme em = = 


; 
7 2 : a. Yu 
phe “padoots ap ach-milooite it) sure, Bae pap! ¥. SS i vr 
i if a 


—~ 


; a 7 
Brey Vi. Dairiwtt,-! j 7 vi © Sei@iiy AA) see a;8* 
‘ea : am 


5 a 
ev toadu wie tT. Ledic, Ee gly eel age gale ee 


2 fia © \¢e e  § A » 7 = 
(shite | cate te! stad Dos % Oe ala ea 

7 = 
ry, ae ay te he . reol, Digs siaiae ard “Se 


ia } 5 j t sLi'y i . 7 Pd ‘ ’ 
ele: a POS A; “il a eee See ona: 


> 


clisney elt. De eet tees 
* A ¥ 7 . 
- 


TABLE B.5 


196 


NUMBER OF FAMILIES IN THE SAMPLE AND NUMBER OF 


INDIVIDUALS' INCOME RECORDS, BY YEAR 


1963 
Singles 26,165 
Averaged 
Records 1,895 
Total Income 
Observations 28,078 
Number of 
Families 38,973 
in Sample 


1964 
28) 525 
2,028 


30,553 


40,391 


1965 
29,429 
bee Onl 


SHEA AsO 


38,057 


1966 


32,898 


1967 1968 
BoaO 32,439 
1,463 1,442 


34,201 33,881 


989150 38, 348 


Finally, the distributions of records found by the level of 


their credibility index are presented in Table B.6. 


It may be noted 


that a large proportion of the records have a credibility index of 65 


or better. This, of course, merely restates the fact noted above, that 


a large proportion of the matches were single matches. 


In summary, the above data and the comparison of population 


and sample income distributions presented in Chapter Three suggest 


that the income search program performed well. 
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TABLE B,6 


DISTRIBUTION OF CREDIBILITY INDEX, BY YEAR 


—_—_—_— oO oo eee ee eee ee aS Sees See 


oy 1963 1964 1965 1966 1967 1968 
1 5) 53 65 Vo 51 38 
2 18 LO 104 209 383 Tey 
3 2 -- 6 6 Ly 
5 4 16 11 10 
6 0 0 0 y 2 2 

10 ae) 116 148 203 195 166 

15 204. 343 275 287 350 256 

16 2 2 = 5 3 2 

20 30 SB, Se) HO re) Ke) 

25 4,371 4,596 4,258 3,948 3,497 Dy ey 

26 50 54 Ls 46 51 The) 

36 L419 yah 386 LOg 386 348 

36 5 " 6 9 10 11 

LO 134 135 148 185 199 196 

44 3 yy 5 7 5 6 

Te 999 1,140 1,053 1,212 els 860 

46 6 We 8 18 10 12 

oy) 36 42 6 al 39 344 

56 0 0 0 6 2 -- 

60 6 10 We 120 8 

61 0 0 0 Z -- -- 

65 BALE 2,000 2397 Lanse) 1778. 736 

WS) 690 707 643 683 648 646 

80 {e55) 803 888 1,016 1075 1,155 

85 5,566 5,876 5,567 5,499 4,285 3,608 

95 Ph sly, 8,054 8, 284 9,220 9,054 8,350 

99 8,651 seen 10,917 13,363 14,824 15,850 


Total 32,009 34,850 Bo, 270 38, 882 38,027 SY eS) 
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